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The  Avionics  Division  of  the  Bureau  of  Naval  Weapons  has  embarked  upon 
a  program  utilizing  microelectronics  in  Airborne  electronic  equipment. 

Two  BUWEPS  field  stations,  U.  S.  Naval  Ammunition  Depot,  Crane  and 
U.  S.  Naval  Air  Development  Center  Johnsviile,  have  been  assigned  tasks 
implementing  the  BUWEPS  program.  The  tvo  activities  were  directed  to 
make  Information  on  microelectronics  available  to  Avionics  equipment 
and  systems  manufacturers  by  distributing  a  periodic  newsletter. 

The  purpose  of  the  nevsletter,/L  -NOTES,  is  to  provide  information  on 
evaluation,  application,  availability,  research  and  development,  and 
standardization  activity  pertaining  to  state-of-the-art  circuits, 
devices  and  materials.  Inquiries,  comments,  or  suggestions  are  invited 
and  should  be  addressed  to  the  Commanding  Officer,  U.  S.  Naval  Ammunition 
Depot.  (Code  QECA)  Crane,  Indiana  1*7522 


Commanding  Officer 

U.  S.  Naval  Ammunition  Depot 

Crane,  Indiana 


A.  E.  PADDOCK 


Commanding  Officer 

U.S.  Naval  Air  Development  Center 

Johnsviile,  Pennsylvania 


NAD  Crane  Report  No,  QE/C  6^-782 


PREFACE 


The  newsletter,  -NOTES ,  is  divided  into  topic  sections 
(Research  and  Development,  Standardization,  Evaluation,  Application, 
Availability)  containing  information  of  similar  nature,  in  order  to 
provide  logical  grouping  and  easy  location  of  articles. 

Each  article,  M  -NOTE,  is  numbered  in  the  following  manner: 

First  digit  -  "  JUL -NOTES"  issue  number 

Second  digit  -  Section  number 

Third  digit  -  Consecutive  number  in  the  section.  This  will 

provide  easy  referral  to  articles  a.nd  retain 
continuity  when  adding  information  to  previous 
articles  on  the  same  topic. 


The  contents  of  this  publication  have  been  prepared  by  the 
Aeronautical  Electronic  and  Electrical  Laboratory,  NAVATRDEVCEN 
and  the  Quality  Evaluation  Laboratory,  NAD,  under  the  direction 
of: 


J.  H.  NAMAROFF,  Development  Support  Division,  AEEL, 

NAVAIRDEVCEN  John svi lie 

M.  R.  BUFFINGTON,  Aircraft  Equipment  Branch,  QEL, 

NAD  Crane 


NOTICE 


Publication  of  data  in  the  M-  NOTES  or  comments  regarding  the  products 
of  any  manufacturer  does  not  constitute  exclusive  acceptance,  approval 
or  disapproval  by  the  Government  of  the  vendors  products. 
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Section  1 

RESEARCH  AND  DEVELOPMENT 
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-f  Section  1  -  Research  and  Development 

-Note  911 

Microelectronic  Power  Supply  Program 

The  objective  of  this  program,  under  contract  NOw  63- 
0749-di,  and  describe"'  briefly  in  /U. — Note  811,  was  to 
standardize  regulated  voltage  power  supplies  to  be  used 
in  conjunction  with  microelectronic  circuitry,  a  reduction 
in  size  and  weight,  and  an  improvement  in  efficiency  and 
MTBF  over  available  hardware. 

Voltages  and  their  regulation  for  the  six  different 
modules  were  also  contained  in yLO- Note  8ll . 

The  modules  were  packaged  in  sizes  ranging  from  7  to 
15  cubic  inches  for  power  ratings  from  6  to  60  watts. 

Figures  1  through  4  show  the  final  version  of  the  experi¬ 
mental  models,  the  first  of  three  developmental  stages  of 
this  contract.  The  final  versions  of  the  succeeding 
developmental  models  will  contain  simplified  circuitry  and 
will  use  greater  efficiency  in  packaging. 

No  forced  air  cooling  or  external  means,  other  than  a 
heat  sink,  is  necessary.  The  specified  cooling  requirements 
indicate  meeting  the  requirements  of  MIL-E-5400  for  Class 
3  equipment  except  that  the  maximum  temperature  of  the 
supply  mounting  plate  will  be  +55 °C,  and  the  maximum 
temperature  of  the  surrounding  ambient  air  will  be  +85°C. 
Internal  cooling  is  provided  by  conduction  paths  to  the 

base  plate  of  the  power  supply. 

# 

Figures  5  arid  6  show  the  final  production  version  of 
the  power  supply  developed  for  the  one-way  Data  Link  equip- 
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ment,  AN/ASW-25(XN-1 ) ,  under  a  NAVA IRDEVCEN  contract. 
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^/-Note  912 

/ 

Resume  of  Epitaxial  Studies  Report  -  Part  I 

Battelle  Memorial  Institute  under  NAVAIRDEVCEN  Contract  N62269- 
2470  prepared  a  Special  Report  on  Microelectronic  Studies  entitled 
Epitaxial  Studies.  This  report  consists  of  a  summary  of  the  many 
articles  which  have  appeared  in  the  literature  on  epitaxial  films 
on  semiconductors  in  recent  years  and  describes  the  bibliography 
covering  different  aspects  of  epitaxy. 

This ,^-Note  will  present  the  first  part  of  this  report  and  will 
consist  of  the  Introduction,  Summary  and  Background. 

Introduction 

The  semiconductor  industry  is  one  in  which  the  technologies  used 
are  subject  to  refinement  and  change  continuously.  The  introduction 

of  epitaxial  technology  for  fabrication  of  semiconductor  devices  in 

# 

the  early  1960‘s  represents  a  step  forward  for  the  industry  because 
of  the  additional  possibilities  for  devices  that  the  technology  offers. 
However,  as  with  any  new  technology,  there  are  many  aspects  and  vari¬ 
ations  to  be  explored;  consequently  a  considerable  number  of  papers 
on  the  subject  have  appeared  in  the  literature  during  the  last  four 
years.  It  was  decided  that  this  would  be  an  opportune  time  to  review 
the  state-of-the-art.  In  this  report,  more  than  100  papers  have  been 
reviewed  and  classified  as  to  subject  matter  in  a  bibliography.  The 
opportunity  was  taken  to  assess  the  state-of-the-art  for  different 
aspects  of  epitaxy  which  have  potential  semiconductor  device  applications. 
The  state-of-the-art  assessment  forms  the  major  part  of  this  report, 
and  the  bibliography  forms  the  supporting  part. 
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The  process  of  epitaxial  growth  has  permitted  production  of 
transistors  and  microcircuits  of  superior  characteristics  compared 
to  those  which  had  been  made  before  the  development  of  this  process. 
It  makes  possible  devices  such  as  he tero junctions  and  retrograde 
junctions  which  cannot  be  formed  by  other  methods.  It  permits  the 
growth  of  thin  single  crystalline  semiconductor  films  which  are  of 
controlled  resistivity  and  thickness  and  relatively  free  of  lattice 
imper feet ions , 

There  are  many  techniques  which  can  be  used  to  deposit  epitaxial 
films.  The  most  important  at.  the  present  time  appears  to  be  the 
hydrogen  reduction  of  silicon  tetrachloride..  The  hydrogen  reduction 
of  trichlorosilane  and  decomposition  of  silane  have  been  used  to  a 
lesser  extent.  Germanium  can  be  deposited  by  hydrogen  reduction  of 

germanium  tetrachloride  or  disproportionation  of  germanium  di-iodide. 

* 

It  is  also  possible  that  vacuum  evaporation  of  silicon  and  germanium 
on  single -crystal  substrata  will  prove  to  be  a  useful  technique, 
especially  since  vacuum  evaporation  is  already  widely  used  in  micro- 
circuit  fabrication. 

There  are  still  many  unknown  factors  involved  in  the  epitaxial 

* 

deposition  of  thin  films  of  silicon  on  silicon  substrates.  The  cause 
of  these  stacking  faults  is  not  yet  established.  The  actual  reaction 
taking  place  at  the  gas  substrate  Interface  has  not  been  well  defined. 
The  control  of  thin  film  resistivity  and  thickness  is  not  as  good  as 
desired.  Therefore,  it  seems  likely  that  epitaxial  growth  will  be  a 
subject  of  continued  research  for  some  tiae  in  the  future. 


Background 


The  term  epitaxy  (’’orderly  arrangement  on”)  was  introduced  by 
L.  Royer  in  1928  to  denote  the  phenomenon  of  oriented  growth  of  one 

r 

crystal  onto  another.  This  was  first  found  to  occur  naturally  on 
certain  materials;  two  crystals  of  different  species  had  grown 
together  with  a  definite  unique  orientation  relationship  between  their 
crystal  axes. 

The  first  successful  attempt  to  produce  epitaxial  growth  in  the 
laboratory  was  apparently  made  by  Frankenheim  in  1836  who  grew  sodium 
nitrate  from  a  water  solution  in  perfect  orientation  onto  a  cal cite 
crystal.  Other  methods  which  have  subsequently  been  successful  in 
producing  epitaxial  layers  are: 

1.  Electroplating 

2.  Vacuum  evaporation 

3.  Sputtering 

4.  Chemical  reaction  -  For  example ,  if  a  single  crystal  of  silver 
is  placed  in  a  solution  of  chlorine  in  water,  an  epitaxial  deposit  of 
silver  chloride  grows  on  the  crystal  surface. 

5  Chemical  vapor  deposition  *  This  is  a  process  wherein  a 
material  is  deposited  onto  a  surface  as  a  result  of  chemical  reactions 
between  gaseous  reagents  taking  place  preferentially  on  the  surface. 

This  process  has  been  used  almost  exclusively  for  the  epitaxial 
deposition  of  germanium  and  silicon  onto  parent  substrates  for  electronic 

s 

device  fabrication, 

» 

The  successful  achievement  of  an  epitaxial  deposit  depends  on 

satisfying  certain  requirements  involving  the  structural  nature  and 

material  of  the  surface  on  which  deposition  is  proceeding,  the  surface 
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temperature,  and  the  rate  of  deposition.  If  these  requirements  are 
not  met,  the  resulting  deposit  will  be  polycrystalline  or  amorphous. 
Partial  orientation  may  also  occur  in  which  only  one  crystal  direction 
in  the  deposit  bears  a  unique  relation  to  the  crystal  axes  of  the  sub¬ 
strate,  and  this  is  termed  "partial  epitaxy."  For  complete  epitaxy, 
all  three  crystal  axes  in  the  deposit  should  be  related  to  the  substrate 
crystal  axes. 

Isoepitaxy  is  a  term  used  to  denote  the  growth  of  a  layer  onto 
a  substrate  of  the  same  material,  and  this  is  often  done  in  semi¬ 
conductor  device  fabrication,  as  when  n-type  silicon  is  deposited 
epitaxially  on  a  p-type  silicon  substrate. 

Rheotaxy  is  a  term  recently  coined  to  describe  the  growth  of  a 
solid,  single -crystal  deposit  on  a  substrate  which,  at  the  elevated 
temperatures  used  for  deposition,  is  covered  with  a  liquid  glaze. 

Future  issues  of  /( -Notes  will  contain  additional  information 
regarding  the  epitaxial  process. 
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INVESTIGATION  OF  SILICONIX  INCORPORATED  "A"  SERIES  LCDTL  INTEGRATED  CIRCUITS 


I,  Circuit  Description 

A.  This  family  of  circuits  is  designed  around  the  basic  NABD  Gate 
shown  in  Figure  3.1.1.  Each  type  is  a  true  monolithic  integrated  circuit, 
i.e. ,  all  active  and  passive  components  in  the  circuit  are  produced 
integrally  with,  and  inseparable  from,  the  substrate.  All  circuits  use 
epitaxial  transistors.  Multiple  diffusions  cure  used  to  complete  the  active 
and  passive  circuit  components.  The  structures  are  packaged  in  either 
modified  TO— 5  cans  or  in  flat  pack  form  for  higher  density  systems. 

B.  The  siliconix  DTL  Gate  has  two  circuit-design  modifications  from 
conventional  DTL  circuits.  They  are:  (l)  the  addition  of  emitter  follower 
Ql  to  relax  gain  restrictions  and  (2)  the  use  of  clamping  diode  D3  to 
prevent  inverter  saturation.  These  modifications  have  led  to  the  term 
load  compensated  DTL  or  LCDTL. 

* 

C.  The  Siliconix  family  of  DTL  circuits  consists  of  the  following 
units. 


1.  AO 2  and  AO 7  -  Dual  Power  Gate  and  Dual  N AND/ NOR  Gate.  The 
A02  and  A07  circuits  are  identical  except  for  fan-out.  The  A02  can  drive 
a  fan-out  of  15  and  the  A07  can  drive  a  fan-out  of  5.  See  Figure  3.1.1. 

2.  A01  and  AO 6  -  Single  Power  Gate  and  Single  NAND/NOR  Gate. 

The  A01  and  A06  Single  IIAND/NOR  Gates  have  the  same  electrical  character¬ 
istics  as  the  AO 2  and  A07  dual  gates  with  the  addition  of  a  fan-in  expansion 
terminal.  See  Figure  3.1.1.  The  A01  and  A06  are  identical,  except  for 
fan-out.  The  A01  and  A06  have  fan-out  capabilities  of  15  and  5  respectively. 

3.  A03  -  Counter,  Shift-Register  Circuit.  The  A03  is  a  flip-flop 
for  use  in  counter  and  register  applications.  Designed  for  use  with  a 
single-phase  clock,  the  A03  may  be  operated  asynchronously  or  synchronously. 
Eight  separate  inputs  can  be  connected  to  implement  a  variety  of  logic 
functions.  The  A03  is  a  monolithic  array  of  six  direct-coupled  HAND  Gates. 
See  Figure  3.1.11  for  a  block  diagram  of  the  circuit  and  the  truth  table 
defining  its  operation. 

4.  A04  -  Diode  Array.  The  AQ4  is  a  diode  array  used  to  extend 
single  gate  fan-in  (A01  and  A06)  ir  increments  of  six,  to  a  limit  depending 
upon  input  loading  and  circuit  speed.  See  Figure  3.1.19. 

5.  A05  -  ‘Dual  NAND/NOR  Gate  Line  Driver.  The  A05  is  identical 
to  the  A07  Dual  NAND  Gate  with  the  addition  of  an  internally  connected 
pull-up  resistor  (See  Figure  3.1.21)  which  provides  a  charge  path  for 
capacitive  loads  and  increases  the  high  output  level. 
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6,  A03  -  Monostable  Multivibrator.  The  A08  is  a  six-pate  array 

connected  to  perform  the  one-shot  function.  Delays  are  implemented  by 
connecting  external  capacitors  from  D-D’  to  ground.  Three  inputs  and 
complimentary  outputs  ore  provided  to  increase  the  circuits'  versatility. 
See  Figure  3.1.28. 

T.  A20  -  Dual  NAND/NOR  Gate.  The  A20  is  a  selected  dual  NAND/NOR 
Gate  for  special  applications  such  as  buffers  and  FET  commutator  drivers. 
Selection  is  based  on  3Vcex  of  Q2.  When  used  with  external  load  resistors 
and  an  external  source  voltage,  Vs,  an  output  voltage  swing  of  15  volts  is 
possible.  See  Figure  3.1.35* 

II.  Circuit  Tests. 


A.  The  D-C  characteristics  of  the  Siliconix  A  series  of  LCDTL  circuits 
were  obtained  using  a  transistor  curve  tracer.  Six  curves  make  up  the 
family  of  D-C  characteristics.  They  are  as  follows:  (l)  Vin  vs  Vout * 

(2)  Iin  vs  Vout*  (3)  Vin  vs  *in»  (*0  V0ut  vs  I0ut»  (5)  VCc  vs  Vout  and 
(6)  Vcc  vs  Icc.  Temperature  was  used  as  a  parameter  on  those  curves 
where  important  variations  were  noted.  Included  in  the  information  obtain¬ 
able  from  these  curves  are:  (l)  the  worst-case  output  voltage  under  full 
load,  (2)  maximum  low  or  "false"  output  voltage,  (3)  minimum  high  or  "true" 
output  voltage,  and  (U)  worst-case  input  current. 

The  curves  plus  any  necessary  explanation  are  presented  with  the  data  for 
each  device. 

Due  to  the  identical  nature  of  some  of  the  devices  (see  the  eauivalent 
circuits,  Figure  3.1.1)  only  the  following  were  tested. 

(1)  A02  -  Dual  Power  Gate 

(2)  A03  -  Counter,  Shift  Register  Circuit 

(3)  A05  -  Dual  NAND/NOR  Gate  Line  Driver 
(h)  AOk  -  Diode  Array 

(5)  A08  -  Monostable  Multivibrator 

B.  Dynamic  tests  were  performed  on  four  of  the  seven  designated  types 
of  circuits  manufactured  bv  Siliconix.  Tests  on  all  tvoes  would  have 
been  redundant  because  of  the  similarity  noted  previously.  The  circuits 
dynamically  tested' were  the  A02  Dual  NAND/NOR  Power  Gate,  Figure  3.1.1* 
the  A03  Counter,  Shift-Register  Circuit,  Figure  3.1.11;  the  A05  Dual 
NAND/NOR  Gate  Line  Driver,  Figure  3.1.21;  and  the  A08  Monostable  Multi¬ 
vibrator,  Figure  3.1.28. 

Tests  on  the  gates  consisted  of  measuring  pulse  amplitude,  pulse  width, 
rise  time,  fall  time,  delay  time,  storage  time,  and  propagation  delay. 

These  measurements  were  made  with  fan-outs  of  1,  5,  and  maximum,  at  bias 
voltages  ( Vcc)  of  U,  5  and  6  volts,  and  temperatures  of  -55,  -U0,  25,  85 
and  125°C.  A  block  diagram  of  the  test  set-up  is  shown  in  Figure  3.1.5 
Definition  of  the  measured  parameters  (rise  time  etc.)  is  given  in 
^igure  3.1.6. 
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Tests  on  the  flip-flop  consisted  of  measuring  the  seme  parameters  as 
measured  on  the  gates  with  the  exception  of  set-up  time  which  was 
determined  instead  of  propagation  delay.  These  measurements  were  again 
determined  at  the  various  values  of  fan-out,  bias  voltage,  and  tempera¬ 
ture.  Figure  3.1.1**  shows  a  block  diagram  of  the  test  set-up  and  Figure 
3.1,15  defines  the  measured  parameters. 

The  A08  monostable  multivibrator  was  tested  by  measuring  pulse  amplitude, 
pulse  width,  rise  time,  fall  time  and  delay  time.  These  measurements 
were  made  with  external  capacitances  from  D-D*  to  ground  of  113  and  226 
pico- farads.  Measurements  for  each  value  of  capacitance  were  obtained 
at  bias  voltages  of  *+,  5*  and  6  volts  and  temperatures  of  -55 »  -**0, 

25,  85  and  125°C.  The  minimum  pulse  widths  at  the  complimentary  outputs 
(open  circuit  from  D-D*  to  ground)  were  measured  for  each  condition  of 
bias  voltage  and  temperature.  All  tests  were  performed  at  a  fan-out  of 
one  from  each  output.  Figure  3.1.32  shows  a  block  diagram  of  the  test 
set-up  and  Figure  3.1.33  defines  the  measured  parameters. 

III.  Circuit  Performance. 


A.  General  observations  made  while  performing  tests  on  Siliconix 
"A"  Series  LCDTL  integrated  circuits  are  listed  below  together  with  any 
comment  s . 


1.  From  the  block  diagrams  of  the  test  set-ups  shown  in  Figures 
3.1.5*  3.1.1**  and  3.1.32  it  can  be  seen  that  the  test  circuitry  consisted  of 
essentially  three  Siliconix  A  tyoe  circuits  in  series.  The  first  circuit 

is  termed  the  driver  unit,  the  second  the  test  unit,  and  the  third  the 
load  unit(s).  It  will  be  noted  that  all  units  were  enclosed  in  the 
temperature  chamber  and  hence  changes  noted  in  the  test  circuit  performance 
as  a  function  of  temperature  (all  data  was  acquired  from  the  "test  circuit") 
were  due  in  part  to  changes  in  the  associated  circuitry.  This  is  also  true 
for  changes  due  to  bias  supply,  variations,  i.e.,  all  units  were  connected 
to  the  same  supply  and  were  subjected  to  the  same  variations.  It  is  felt 
that  testing  in  this  manner  produces  results  more  typical  to  system 
performance  than  if  isolated  circuits  were  tested. 

2.  A  characteristic  of  the  LCDTL  circuits  was  ringing  on  the 
lower  voltage  level  of  the  output  pulse.  See  oscillographs  accompanying 
the  data  sheets.  This  ringing,  which  is  attributed  to  the  di ode  D3,  of 
Figure  3.1.1,  was  found  to  increase  with  decreasing  temperature.  It  was 
also  noted  to  decrease  with  increasing  fan-out  or  with  decreasing  bias 
supply,  Vcc.  The  ringing  is  a  noticeable  characteristic  of  the  circuits 
when  viewed  on  an  oscilloscope  but  it  did  not  have  any  apparent  adverse 
effect  on  circuit  operation.  The  ringing  is  not  propagated  from  one  circuit 
to  another  but  is  generated  in  each  individual  circuit.  This  is  shown  by 
the  fact  that  in  a  NAND  Gate  a  low  voltage  input  (with  ringing)  produces 

a  high  voltage  output  with  no  ringing. 

During  the  discussion  of  the  data  in  this  report  with  Siliconix  engineers 
it  was  learned  that  a  mask  change  and  a  process  change  has  been  introduced 
to  reduce  the  ringing  noted  above.  The  results  are  shown  in  Figure  3.1.9. 


3.1.3 


3.  As  has  been  the  case  in  several  previous  issues  of  Z^-NOTES , 
the  definitions  of  the  various  time  parameters  used  by  this  facility  and 
those  used  by  the  manufacturer  have  been  different.  Siliconix  uses 
definitions  shown  in  Figure  3*1.36  for  the  dynamic  parameters. 

The  waveforms  used  in  this  report  are  defined  in  Figures  3*1.6,  3.1.15 
and  3.1.33.  Generally  speaking,  the  time  definitions  used  for  the  gate 
circuits  are  more  severe  than  those  imposed  by  Siliconix  and  those  used 
for  the  flip-flop  are  less  severe.  Comparison  of  data  published  by  the 
manufacturer  and  that  shown  in  this  report  should  be  done  with  the  above 
mentioned  differences  in  mind. 

h.  Data  on  circuit  performance  as :a  function  of  fan-in  was  not 
acquired.  It  was  found  that  differences  in  circuit  performance  with 
fan-ins  ranging  from  one  to  four  (the  A01  and  A06  were  not  tested)  was 
negligible. 

Multiple  fan-ins  from  circuits  not  utilizing  pull  up  resistors  in  the 
output  transistor  collector  circuits,  produce  the  result  that  no  output 
can  go  to  its  high  voltage  level  unless  all  outputs  connected  to  that 
particular  fan-in  array  are  also  high.  This  is  true  for  all  DTL  circuits, 
not  only  the  A  series  of  Siliconix.  This  fact  is  mentioned  because  of 
the  effect  noted  on  the  performance  of  the  flip-flop  and  one-shot  circuits 
which  are  arrays  of  NAND  Gates,  In  the  case  of  the  flip-flop,  the  Si 
logic  input  which  was  supplied  by  a  type  A02  gate  would  not  go  high  until 
after  the  clock  pulse  went  low  if  the  clock  oulse  was  present  during  the 
transient  of  the  logic  input  from  its  low  to  its  high  state.  See  Figures 
3.1.11,  3.1.14  and  3.1.18.  In  the  case  of  the  one-shot,  the  T  input, 
which  was  also  supplied  by  an  A02  gate,  would  not  go  high  until  after  the 
Q  output  went  high.  See  Figures  3.1.28,  3.1.32  and  3.1.34.  If  any 
undesireable  results  were  found  because  of  the  above  mentioned  character¬ 
istics  they  could  be  easily  corrected  by  using  the  A05  units  (with  pull 
up  resistors  in  the  output  transistor  collector  circuits)  in  place  of  the 
A02  units  as  driver  circuits  to  the  devices  in  question  (A03  and  A08). 
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Voltage  at  any  pin  must  be  positive  with  respect  to  the  common  terminal. 
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is  shown  in  the  bottom  trace*  Note  the  reduction  in  the  duratJ 
of  the  ringing  as  well  as  the  peak  amplitude* 
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A03  Counter, Shift-Register  Circuit 
Characteristic  Data  and  Graphs 
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Each  block  in  the  diagram  represents  a  single  NAND  gate. 
Truth  table  assumes  clock  input  to  R  and  S. 
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ABSOLUTE  MAXIMUM  RATINGS  AT  2S°C 


Power  Supply  Voltage  Vcc . . 6  v 
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Output  Voltage  B V0 . t . 6  v 

* 

Operating  Temperature  Range  TA . —55  to  +  125°C 

Storage  Temperature  Range  Ts . —65  to  +150°C 

Output  Current . 50  ma 


Voltage  at  any  pin  must  be  positive  with  respect  to  the  common  terminal. 
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*03  COUNTER  SHIFT-REGISTER  CIRCUIT 
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Figure  3*1*15 

NOTE  1:  The  X  voltage  points  were  used  instead  of  percentage  points 
on  the  clock  pulse.  This  was  done  because  the  clock  pulse  was  swinging 
from  ground  and  not  from  an  offset  voltage  as  would  be  the  case  if  it 
had  been  supplied  through  a  Siliconix  driver  circuit.  The  points  were 
determined  from  the  static  clock  pulse  input  vs.  Q  output  voltage  curves 
of  Figure  12.  It  should  be  noted  however,  that  the  rise  time  of  the 
clock  pulse  was  less  than  10  ns  and  therefore  the  points  from  which  the 
measurements  were  made  were  not  critical. 

NOTE  2:  The  criteria  used  to  measure  the  setup  time  was  as  follows. 

Refer  to  Figure  13  for  the  test  setup  and  to  Figures  1 6  and  IT  for  actual 
pulse  data  oscillographs.  The  clock  pulse  was  moved  to  the  left  until  a 
steady  state  (no  toggeling)  output  was  observed.  At  this  point  the  logic 
and  clock  pulse  input  was  similar  to  that  shown  in  Figure  18.  The  clock 
pulse  was  then  slowly  moved  to  the  right  until  toggeling  was  observed  and 
the  discontinuity  in  the  logic  input  vanished.  The  setup  time  was 
measured  at  this  point. 
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3.1.44 


AOS  Monos  table  Multivibrator 
Characteristic  Data  and  Graphs 


3.1.45 


BLOCK  DIAGRAM 


A08  Monostable  Multivibrator 


PIN  DIAGRAMS 


BOTTOM  VIEW 

MODIFIED  TO-8 


TOP  VIEW 

FLAT  r  AC 


figure  3*1.28 


LOGIC  DIAGRAM 


TERMINAL  IDENTIFICATION 
T  -  INPUT 

R,  -  TIMING  ENAtUE  TERMINAL 

R  -  RESET  TERMINALS 

D,  D'  -  DELAY  TERMINALS 

0,5-  COMPLEMENTARY  OUTPUTS 


ABSOLUTE  MAXIMUM  RATINGS  AT  2S°C 


Power  Supply  Voltage  Vcc . g  v 

Input  Voltage  B V  . . .  g  v 

Output  Voltage  BV0  . . g  v 

Operating  Temperature  Range  TA . .  55  to  4-  125°C 

Storage  Temperature  Range  Ts . —  65  to  +  150°C 

Output  Current .  mn 


Voltage  at  any  pin  must  be  positive  with  respect  to  the  common  terminal. 


3.1.46 


AOS  MCNCSTAHLE  MULTIVIBRATOR, 


1.0 


Tin  T  vs  lm  T  (Stable  state) 


Vcc=5*Ov 
T=a25,  25,  -55°c 

Source  Current 
D  tied  to  D* 

IL  and  R  open 


0.0  2.5  5.0 

Vm  T  (volts) 


0.0 


1>0 


2.0 


Vln  T  vs  Iin  T  (Transient  state) 


Vcc=5.0v 

Q=0.5v 

T=25°C 

D  tied  to  D* 


0.0  2.0  4*5 

Tin  (volts) 


Note;  To  obtain  the  above  curve  Q  was  tied  to  a  0.5v  supply. 

In  actual  operation  Vin  would  approach  the  voltage  Q 
assumes  in  its  transient  state.  Figure  3.1.29 


3.1.47 


AOS  MONOSTABLE  MULTIVIBRATOR 


Vout  Q  vs  lout  Q  (Stable  state) 

Vcc=5.0v 

T=125,  25,  -55°0. 
M 

Source  current. 

D  tied  to  D* 

Rj  and  R  open 

0.0  _2.5  5.0 

Vout  Q  (volts ) 

Note:  Refer  to  the  Vout  vs  lout  curve  for  the  A02  if  the 

stable  state  Vout  Q  vs  lout  Q  curve  for  the  AOS  is 
desired.  The  two  curves  are  identical. 


Figure  3.1.30 


3.1.48 


AOS  MONOSTABLE  MULTIVIBRATOR 


Veo  vs  Vout 


Stable  state 


0.0 


4.0 

Vcc  (volts) 


Q  output 

Voe*s5.0v 

T*25°C 


9.0 


Q  output 
N=1 

D  tied  to  D* 

and  R  open 


Vcc  ire  Icc 


Stable  state 


D  tied  to  D* 
and  R  open 


T*125 t  25,  -55°C 


0.0  4.0  9.0 

Vco  (volts) 


Figure  3.1.31 


3.1.49 


r 


i 


Test  Set-Up  for  the  AOS  one-shot  multarifcrator 


figure  3.1*32 


3.1.50 


T  input 


Q  output 


Q  output 


A08  One-Shot  Multivibrator  Waveform  Definition. 

Rise  tine  (T  ),  Fall  tine  (Tf),  Delay  tine  of  the  Q  output, 
one  to  aero  transient  ) ,  Delay  tine  of  the  Q  output, 

aero  to  one  transient  (T_ ). 


Figure  3.1# 33 


3.1.51 


AOS  MGNOBTABLE  MULTIVIBRATOR 


100  ns/div. 


Vcc=5.0v 

CdO  ie.  ,D  tied 

to  D* 


N=1 


T  is  the  output 
of  an  A02  Dual 
NAND/NCR  Gate. 


Pulse  Input  vs  Pul.se  Output 


Vcc=5.0v 

T=25°C 

NsL 


100  ns/div. 


The  bottom  oscillograph  was  obtained  using  the  output  of  an  A02  Dual 
NAND/NGR  gate  to  furnish  the  Tjrnput  and  a  value  of  capacitance  from 
D-D 1  to  ground  to  produce  the  Q  output  shown.  The  oscillograph 
illustrates  (center  trace)  that  the  T  input  will  remain  at  a  low 
voltage  level  as  long  as  the  Q  output  is  low  le. ,  in  its  transient 
state.  This  would  not  occur  if  a  pull  up  resistor  were  used  on  the 
output  of  the  driving  circuit.  The  top  trace  shows  an  input  pulse 
width  of  sufficient  duration  so  as  not  to  be  affected  by  the  output. 

figure  3.1.34 
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3.1.53 


Pulse  Width, C=0 
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1«  A20  Dual  NAMD/NCR  Gate  Equivalent  Circuit 
2.  Silicon!*  Test  Circuits  and  Wave  form  Definitions 


* 


3.1.56 


CIRCUIT  DIAGRAM 


PIN  DIAGRAMS 


GND 


•  EXTERNAL  LOAD  RESISTOR 


A20  Dual  NAND/NCR  Gate 


UNIFET  Commutator  Driver  and  Buffer 


rigure  3.1.35LOGIC  DIAGRAMS 


Modified  TO- 5  FlatPac 


ABSOLUTE  MAXIMUM  RATINGS  AT  25°C 

External  Source  Voltage  Vg . 

Circuit  Power  Supply  Voltage  .  .  .  . 

Input  Voltage  BV^  . . 

Output  Voltage  BV^^  at  1  jxa . 

Sustaining  Output  Voltage  at  1  ma 

Operating  Temperature  Range  T  .  .  .  .  . 

Storage  Temperature  Range  Tg  .....  . 
Output  Current . 


.  ....  18  v 

. 6  v 

6  v 

•  •  •  •  «  V  ¥ 

. 18  v 

.  .  .  .  .  1 8  v 

-55  to  +12 5° C 
-65  to  +150°C 
.  ...  35  ma 


Voltage  at  any  pin  must  be  positive  with  respect  to  the  common  terminal. 


This  circuit  was  not  tested  because  of  its  similarity  with  the 
A02  Dual  NAKD/N®  Gate. 


3.1.57 


TO  DUAL  TRACI  SAMPLING 
SCOPE  OR  EQUIVALENT 


UNITS  UNDER  TEST 


TO  N-l  LOADS 


Rise  time  tr  and  fall  time  tf 

When  an  internal  or  external  load  resistor  is  connected  to  a  gate,  the  Y  level  of  the  output 
voltage  waveform  will  be  4.0  volts  for  rise-  and  fall- time  measurements. 


OUTPUT  B  OR  C 


J 
—I  *, 


«,£■ 


,iVEl  'iw-'c 

LEVEL  -55  I  +25  +125 
Y  2.5  v  i  2-0  v  1.6  v 
2  1.4  v  1.1  v  0.*v 


t„  = 


ti  +  t; 


4 

OUTPUT  A 


OUTPUT  B 


-55 


1.6  v 


iwrui  a 


PULSE 

GENERATOR 


REP  RATE  0  TO  10  me 
PW  >  60  n»#c 
AMPLITUDE  >  2.5  v 


SI  PO 

SE  O 
S 


E  <5 
I  P5 


pO- 


OUTPUT  B  OR  C 


OUTPUT  B  OR  C 


Test  configurations  and  waveform 
definitions  as  used  by  Silicon!*, 


pl-0 


5036- 


near*  3.1.36 


NOTES  #9.3.2 


EVALUATION  OF  GENERAL  MICRO-ELECTRONICS  FUNCTIONAL  DEVICES 


TABLE  OF  CONTENTS 

Page 

Circuit  List  3.2.1 

Waveform  Definitions  3.2.2,  3.2 

Equipment  List  3.2.4 

RTL  Line  (Low  Power)  General  Information  3.2.5 

G  Element  3.2.7 

E  Element  3.2.32 

D2  Element  3.2.34 

D3  Element  3.2.39 

B  Element  3.2.UU 

H  Element  3.2.59 

A  Element  3 . 2 . 66 

R  Element  3.2.83 

RTL  Line  (Hi  Power)  I53D3  Dual  Gate  3.2.87 

DTL  Line  -  General  Information  3.2.92 

25 hGh  Gate  3.2.9^ 

26UP  Gate  3.2.110 

26UD2  Dual  Gate  3.2.117 

25UG6  Gate  3.2.123 

25^3  Dual  Gate  3.2.125 

CML  Line  -  General  Information  3.2.1U0 

5U3G5  Gate  3.2.1U2 

TTL  Line  -  General  Information  3.2.155 

365DU  -  Dual  Gate  3.2.156 

365G8  -  Gate  3.2.16U 


CIRCUITS  WHICH  COMPRISE  GENERAL  MI CROEIE  CTRONI CS  LIUS 


Low-Power  RTL 

1.  G,  k  input  OB/NOfi  Gate 

2.  D2,  Dual  2  input  NOR  Gate 

3.  Do,  Dual  3  input  NOR  Gate 

k.  E,  Dual  2  input  Expander  Gate 

5.  B,  2  input  Buffer  Element 

6.  H,  Exclusive  or  Element,  Half  Adder 

7.  A,  Adder  Element 

8.  R,  Register  Element 

High-Power  RTL 

l.  Dual  3  input  NOR  Gate 


1.  5U3G5  5  input  OR/NOR  Gate 

m 

1.  365DU  Dual  k  input  Gate 

2.  365G8  8  input  Gate 

DTL 

#» 

1.  25UGI*  4  input  NOR  Gate 

2.  25^G3  3  input  NOR  Gate 

3.  25UG 6  6  input  Diode  and  Gate 

U.  25UP  3  input  Power  Gate 

5.  26UP0  Dual  2  input  Gate 

6.  26 4B  Binary  Element 

7.  25UD3  Dual  3  input  Diode  and  Gate 


» 


3,2.1 


GENERAL  MICROELECTRONICS 


INPUT  WAVE  AND  A  POSITIVE  OUTP 


90% 


INPUT  TO  TEST  CIRCUIT 


Tr  W 
90% 


OUTPUT  OF  TEST  CIRCUIT 


i2LX 

~ HTr 


90% 


INPUT  TO  TEST  CIRCUIT 


10J5 


OUTPUT  OF  TEST  CIRCUIT 


10% 


,9( 


us 


EQUIPMENT  LIST  FOR  EVALUATION  OF  GENERAL  MICROELECTRONIC 
1*  Oscilloscope: 

Tektronix,  Model  567  with:  3S76  Sampling  dual  trace 

3T77  Sampling  Sweep 

6R1  Digital  plug-in  units 
?6 032  Probes 

2,  Pulse  Generators: 

Texas  Instruments,  Model  6611 
Texas  Instruments,  Model  6303 

3»  Power  Supplies: 

T*ygon  Model  HRU0-750 

Harrison  Laboratories,  Model  802B 
Harrison  Laboratories,  Model  620UA 

k.  Transistor  Curve  Tracer: 

Tektronix,  Model  575 

5.  Voltmeter: 

Hewlett  Packard,  Model  Ul2A 

6.  Temperature  Chamber: 

Stratham,  Model  SD-6 


EVALUATION 


The  General  Microelectronic  RTL  line  is  a  series  of  monolithic,  planar,, 
epitaxial  devices  which  are  packaged  in  a  flat  pack  or  TO- 5  can.  The 
family  consists  of  the  following  elements: 

G,  I>2  ,  Basic  NAND  Gates 

A  basic  higher  power  NAND  Gate 

Contains  2  sets  of  2  input  transistors  used  to  extend 
the  fan-in  of  the  basic  gates 

Primarily  a  driver  circuit  to  extend  the  fan-out 
capabilities  of  the  basic  gates 


153D3 

E 

B 


Provides  the  sum  and  carry  outputs  for  two  inputs  to 
be  added 


II  Generates  an  exclusive  OR  function 

R  Functions  as  a  shift  register  or  delay  flip-flop 


The  circuits  were  tested  on  a  transistor  curve  tracer  to  obtain  demonstrative 
circuit  static  characteristics.  The  only  circuit  not  tested  statically  was 
the  R  element  due  to  the  nature  of  the  time  spacing  requirements  between  the 
clock  and  the  data  inputs. 


The  same  circuits  used  to  obtain  the  static  curves  were  tested  dynamically 
and  only  representative  circuits  were  tested.  The  G  element,  for  instance, 
gives  a  good  indication  of  the  performance  of  the  D2,  D3,  and  153D3.  The 
Buffer  Element  was  tested  because  of  the  additional  circuitry  to  obtain  the 
high  output  drive.  The  A  element  should  give  a  performance  profile  of  the 
H  element  also.  The  R  element  was  tested  dynamically  because  of  its  unique 
circuit  function. 


DYNAMIC  TEST  PROCEDURE: 

1.  The  block  diagram  for  each  circuit  is  given  proceeding  the  data  for 

that  circuit. 

2.  The  load  supply  was  held  constant  at  the  manufacturers  rated  for  all 

tests. 

3.  The  temperature  was  regulated  at  25°C, 

U.  The  test  circuit  supply  was  set  at  2.0  volts,  the  frequency  at  1MC 
and  the  pulse  width  to  the  test  circuit  at  500  ns  and  load  of  1. 

5.  The  supply  was  increased  to  3.0  with  all  else  constant.  Data  and  a 
picture  were  taken. 


3.2.5 


The  Supply  was  increased  to  k.o  volts  and  full  data  was 
taken. 


again 


Uie  above  procedure  from  2  to 
+85°C,  +125°C. 


6  was  repeated  at  -4o°C,  -55°C, 


The  procedure  from  2  to  7  was  repeated  for  loads  of  3  and  5. 

In  the  case  of  the  buffer  the  load  values  were  2,  6  and  10. 

The  test  procedure  for  the  R  element  is  included  with  the  data 


NOISE  TEST 
Procedure  s 

1.  The  circuits  vere  connected  as  in  the  shove  block 
diagram* 

2.  E2  vas  replaced  by  a  short. 

3*  Ei  vas  increased  until  V  indicated  a  change  of  state* 

it*  The  system  vas  reset  by  disconnecting  the  negative 
terminal  of  Ei  which  set  V  to  zero. 

5*  Ei  vas  replaced  by  a  short* 

6*  Eg  vas  Increased  until  V  indicated  a  change  of  state. 

7*  lie  system  vas  reset  by  disconnecting  Ei's  short 
which  set  V  to  zero. 


Data: 

The  average  of  five  test  runs  vas: 

Ei  at  system  change  of  state  -0*596 
Eg  at  system  change  of  state  +0.603 
The  noise  margin  of  the  DCTL  elements  used  vas  0.596V. 
Equipment : 

Voltmeter;  Hewlett  Packard,  Model  4l2A 

Power  supply;  Trygon  Electronics,  Model  HR40-750 

Ei  and  Eg;  Harrison  Laboratories,  Model  620kA 
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.2.5 

0.5  V/div. 

Supply  Voltage  on  Pin  8 


OUTPUT  VOLTAGE  versus  SUPPLY  VOLTAGE 

DCTL  D2  ELEMENT 


3.2. 3T 


t 
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c— 

c 

•H 

ft 

c 
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0) 

+J  TJ 
H 


-P  • 
3  O 
ft 
+3 

c 


0.5  V/div. 

Ground  Noise  on  Pin  h 


OUTPUT  VOLTAGE  versus  NOISE  VOLTAGE 

DCTL  D2  ELEMENT 


3.2*38 
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0.2  V/div. 

Input  Volt are  on  Pin  1 

*1  * 


INPUT  OUTPUT  CHARACTEPISTICn 
DCTL  Do  ELEMENT 


3.2. HO 


f 
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H 
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0 


DR 
£-  • 


0.5  V/div. 

Innut  Voltage  on  Pin  1 
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IliPUT  CHARACTERISTICS 
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p< 

+3 


0 


1.0 


Vec 


2.0 


”0"  on  Pins  1,2&3 


0 


+1.0 


0.5  V/div. 

Output  Voltave  on  Pin  9 

OUTPUT  CHARACTER STI C3 
DCTL  D3  ELEl'EHT 


3. 2. 1+1 


t 


Output  Voltage  on  Pin  9  Current  into  Pin  10 

0.2  V/div.  0.2  ma/div. 


to  Pin  1 


to.  Pin  1 


0.5  V/div. 

Supply  Voltage  on  Pin  10 
POWER  DISSIPATION 


”0”  to  Pin  1 


0.2  V/div. 

Supply  Voltage  on  Pin  10 

OUTPUT  VOLTAGE  versus  SUPPLY  VOLTAGE 

DCTL  U3  ELEMENT 


3.2.U2 


0.5  V/div. 

Ground  Noise  on  Pin  5 


OUTPUT  VOLTAGE  versus  GROUND  NOISE  VOLTAGE 

DCTL  D3  ELEMENT 


3. 2.1*3 


a 


Output  voltage  on  Pin 

0.5  V/div. 


Vcc=^ 


VCc=3 


Vcc“2 


11=2  (Buffer 
as  load) 


0.1  V/div. 

Innut  Voltage  on  Pin  2 


INPUT  OUTPUT  CHARACTERISTICS 
DCTL  B  LLRJ'\EIIT 


3.2.>t5 


OJ 


m 


M 
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•H 


PH 
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"p 

c 
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-p 
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<u 

u 

u 

d 

o 


od 

E 

in 


t* 

Ph 

c 

M 


Vcc  *  3.0 
N  *  2  (Buffer 

as  Load) 


j 


0.c  V/div. 

Input  Voltage  to  Pin  2 


INPUT  CHARACTERISTICS 


vo 

c 

•H 

Pu 

O 

•P 

C  • 


-P 

Q 

0) 

b 

a 


•H 

cd 

E 


”0”  on  pin  2  and  3 


0.5  V/div. 

Output  Voltage  on  Pin  6 


OUTPUT  CHARACTERISTICS 
DCTL  B  ELEMENT 

t 


* 


4 


I 


3.2 tk6 


Output  voltage  on  Pin  6  Current  into  Pin 

0.5  V/div.  0.5  ma/div. 


+2.5 


oo 


0 

IV  on  Pin  1 
2V  on  Pin  1 
3V  on  Pin  1 
4V  on  Pin  1 


-2.0 


0.5  V/div. 

Supply  Voltage  on  Pin  8 
POVJER  DISSIPATION 


"0"  to  pin  2  and  3 
NOTE:  100K  resistor 
between  pin  6 
and  nin  4 

+t 


0 

0  2.5  5.0 

0.5  V/div. 

Supply  Voltage  on  Pin  8 

OUTPUT ' VOLTAGE  versus  SUPPLY  VOLTAGE 

DCTL  B  ELEMENT 


3.2.47 
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CVJ 
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-TEST  CIRCUIT  FOR  DCTL  B  ELEMENT 


Propagation  Delay  -  Nanoseconds 


TO 


66 


62 


58 


5* 


-100  -50  0  50  100  150 


Temperature  -  Degrees  Centigrade 


READINGS  TAKEN  WITH  SUPPLY  VOLTAGES  AT  +3.0 


DCTL  B  ELEMENT 


I 


3. 2. 1+9 


GENERAL  MICRO -ELECTRONICS 


Type  RTL  No 


Temp 


+25°C  Vcc 


.0 


«  » 


TEST  CKT 
INPUT 


TEST  CIRCUIT  OUTPUT  FOR 
Vcc  2.'0  Vcu.3.0  Vcc  4.0 


Pulse  Width 


00 


469. 


462. 


Repetition  Rate 


IMC 


IMC 


IMC- 


IMC 


Pulse  Amplitude 


1.20 


71- 


1 . 12 


48. 


2.06 

58. 


.0 


64. 


11. 


46. 


60. 


6. 


'6. 


28. 


23. 


21. 


pd 


1 6. 


62. 


TE3T  CIRCUIT  INPUT 


TEST  CIRCUIT  OUTPUT 


3.2.50 


GENERAL  MICRO  -ELECTRONICS 

* 

Type  RTL  No-  B  Temp.  -40*C  Vcc  3*0  N  =  2 

* 

TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 
INPUT  Ycc  2.0  Vcc  3*0  Vcc  ^.0 


Vcc  3.0  N 


TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 
INPUT  Vcc  2.0  Vcc  3.0  Vcc  k.O 


Pulse  Width 


Repetition  Rate 


Pulse  Amplitude  1.28  0.97  1*85  _ 2*T^_ 


3*2.51 


1 


TEST  CKT,  TEST  CIRCUIT  OUTPUT  FOR 
INPUT  Vcc  2.0  Ycc  3.0  Vcc  k*0 


Pulse  Width 


I 

Repetition  Rate 


.Pulse  Amplitude 


Type  RTL  No.  B  Temp.  4*125*0  Vcc  3.0  N  = _ 2 


TEST  CKT,  TEST  CIRCUIT  OUTPUT  FOR 


s 

s.a.>2 


I 


GENERAL  MICRO -ELECTRONICS 


Type  RTL  No. 


Temp.  +-25  °C  Vcc  3.0 


i  • 


TEST  CKT.  TEST  CIRCUIT  OUTPUT  POR 
INPUT  Vcc  2;0  Vcc  3.0  Vcc4.0 


Pulse  Width 


00. 


467. 


459. 


453. 


Repetition  Rate 


IMG 


IMC 


IMC 


IMC 


Pulse  Amplitude 


1.19 


1.06 


1.82 


2.52 


74. 


54. 


68. 


61. 


11. 


59- 


69. 


T9. 


76. 


77. 


79. 


29. 


24. 


22. 


pd 


57. 


57. 


6l. 


TEST  CIRCUIT  INPUT 


TEST  CIRCUIT  OUTPUT 


3.2.53 


GENERAL  MICRO-ELECTRONICS 


4 


Type  RTL  No. 

1  Temp. 

-40*C  Vcc 

3.0  N  = 

6 

\ 

Pulse  Width 

TEST  CKT. 
INPuT 

500* 

TEST  CIRCUIT  OUTPUT  FOR 

Vcc2*0  Vcc  3.0  Vcc  4.0 

446.  444.  434. 

Repetition  Rate 

DC 

DC 

IMC 

DC 

Pulse  Amplitude 

1.2T 

0*?L_ 

.  l.«5_ 

2.38 

t 

T  . 

TT* 

40* 

53. 

6k. 

r 

Tf  '  ' 

Td 

11* 

66. 

% 

82. 

98. 

8 6. 

8T. 

88. 

Ts 

• 

29* 

* 

24. 

4 

21. 

V 

• 

er. 

62. 

_ 

Type  RTL  No . 

B  Temp . 

-55*C  Vcc  3.0  N  =  _ 

6 

TEST  CKT. 

TEST  CIRCUIT  OUTPUT  FOR 

INPUT 

Vcc  2.0 

Vcc  3.0 

« 

Vcc  4.0 

* 

Pulse  Width 

500. 

436. 

*39. 

tor. 

Repetition  Rate 

Pulse  Amplitude 

» 

T 

DC 

DSC 

IMC 

IMC 

1*30 

0.92 

41. 

1.62 

2.35 

T7* 

_  50. 

60.  - 

i 

i  ^ 

11. 

T4. 

88. 

• 

105. 

r 

xd 

T 

xs 

* 

91. 

30. 

90. 

24. 

92. 

19. 

Tpd 

_Qi _ 

63. 

_iL _ 

3. 2 .54 


GENERAL  MICRO -ELECTRONICS 

i 

4 

t 


TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 


Type  RTL 
# 


TEST  CKT. 
INPUT 


TEST  CIRCUIT  OUTPUT  FOR 

vcc  2-0  Vcc_3Ufl 


f 


Pulse  Width 
Repetition  Rate 
Pulse  Amplitude 


% 


3.2.55 


GENERAL  MICRO -ELECTRONICS 


Type  RTL  No. 

B  Temp. 

-4-25°C  Vcc 

+3.0  N  « 

10 

• 

» 

•  » 

TEST  CKT. 
INPUT 

•  • 

TEST  CIRCUIT  OUTPUT  FOR 

Vcc  2.'0  Vcc  3»0  Vcc  4.0 

* 

Pulse  Width 

500. 

464. 

458. 

^51  • 

• 

Repetition  Rate 

4 

IMC 

IMC 

IMC  . 

IMC 

Pulse  Amplitude 

1.20 

O.98 

1.64 

2.20 

*  « 

T 

T 

T6. 

48. 

55-  ; 

69. 

*  . 

11. 

» 

72. 

79. 

87. 

Td 

77.- 

78. 

79. 

29. 

24: 

22. 

^pd 

* 

58. 

55. 

59'. 

TEST  CIRCUIT  INPUT 


TEST  CIRCUIT  OUTPUT 


t 

i 

* 


3.2.56 


GENERAL  micro-electronics 


Type  ~RTL  No.  B  Temp.  -^0°C  Vcc  3.0  N  ■  10 

TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 
IHFOT  Vcc  2.0  Vcc  3*0  Vcc  ^*0 


Pulse  Uidth 
Repetition  Rate 
Pulse  Amplitude 


TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 
INPUT  Vcc  2.0  Vcc  3.0  Vcc  ^*Q_ 


Pulse  Width. 

* 

Repetition  Rate 

Pulse  Amplitude 

T 

r 

X 

Tf 

■^d 

TS 

V 


3.2.57 


4 


GEIiERAL  MICRO-ELECTRONICS 


Type  RTL  No.  B  Temp.  +85*C  Vcc _ 3.0.  N  =  10 


TEST  CKT„ 
INPUT 

TEST  CIRCUI 
Vcc  2.0 

T  OUTPUT  FOR 

Vcc  3.0  Vcc  4.0 

Pulse  Width 

500. 

.  477. 

468. 

464. 

Repetition  Rate 

IMG 

IMC 

IMC 

IMC 

Pulse  Amplitude' 

1.10 

1.02 

1.60 

.  2.15 

T 

v» 

80. 

5*. 

65. 

90. 

Tj> 

jL 

11. 

81. 

83. 

85. 

Ta 

-  JSi 

_  73*  __ 

13. 

Ts 

31. 

26. 

23. 

Tpd 

_ 

_ 

Type  RTL  No . 

B  Teno . 

-  (  ......  * 

+125*C  Vcc 

3.0  N  = 

O 

r-l 

II 

# 

TEST  CKT. 

TEST  CIRCUIT  OUTPUT 

FOR 

■  ■»  1  ** 

Vcc  2.0 

Vcc  3.0 

• 

Vcc  4.0 

« 

Pulse  Width 

500. 

476. 

46j. 

Repetition  Rate 

IMC 

IMC 

_ a*£_ 

Pulse  Amol-pude 

H* 

_  0.96 

1.54 

2.10 

|T1 

8T. 

6l. 

82. 

102. 

JU 

T. 

11. 

99. 

9T* 

4 

91* 

X 

Td 

74. 

73* 

mr 

73. 

Ts 

32# 

2T* 

25. 

T1 

P 

58. 

6l. 

66. 

3.2.58 


* 


jCfi 


Output  Voltage  on  Pin  6  Output  voltage  on  Pin 

0.5  V/div.  0.2  V/div. 


t— 


0.1  V/div. 

Input  Voltage  on  Pins  1  and  3 


o  0.5  l.o 

0.1  V/div. 

Input  Voltage  on  Pins  1  and  3 

INPUT  -  OUTPUT  CHARACTERISTICS 

DCTL  H  ELEMENT 


3.2.60 
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d 

§ 

H 


cn 
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•H 

P. 

o 
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c 

•H 


P  • 

fl  o 

<D 

2 
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P 

2 

Pu 

c 

M 


0.5  V/div. 

Input  Voltage  to  Pins  1  and  3 


INPUT  CHARACTERISTICS 
DCTL  H  ELE!®NT 


V 


I 


3.2.61 


i 


* 


0.5  V/div 

Output  Voltage  on  Pin  6 


A 


i 


c 

•H 

Oi 


c 

•P 

C 


-P 

c 

V 

u 
u 

2 
o  u\ 


*3 

«8 

£ 


-P  o 
& 
s 

o 


0  2.5  5.0 

0,5  V/div. 

Output  Voltage  on  Pin  7 


OUTPUT  CHARACTERISTICS 
DCTL  H  ELEMENT 


Voc  =  3.0 


vcc  =  3.0 


* 


I 


3.2.62 


0.5  ma/div 


H 

P, 

& 

3 

w 


2. 


1"  on  Pins  1  and  3 


0"  on  Pins  1  and  3 


0.5  V/div. 

Supply  Voltage  on  Pin  8 


POWER  DISSIPATION 
DCTL  H  ELEMENT 


3.2.63 


VO 

G 

•H 

0. 

G  • 

O  > 
•H 

0)  »G 
cfl  > 

•P 

rH  in 
£  o 

la 

P< 

+3 

G 

O 


G 

•H 

P< 

c 

c 

o  • 

to  > 

d  *h 

•p  T* 
H  \ 
O  > 

cu 

If 

G  o 

p. 

4> 


6 


I.  r 

*♦•5 


W0W  on  Pins  1  and  3 


2.0 


4<  44-4  4*  *  ♦  ♦  *44 


♦  **- 


0 


0 


2.5 

0.5  V/div. 

Supply  Voltage  on  Pin  8 


”1"  on  Pins  1  and  3 
5.0 


111  It 


1.8 


0.8 


0 


1”  on  Pins  1  and  3 


2.5 

0.5  V/div. 

Supply  Voltage  on  Pin  8 


OUTPUT  VOLTAGE  versus  SUPPLY  VOLTAGES 

DCTL  H  ELEMENT 


”0”  on  Pins  1  and  3 
5.0 


3.2.6U 


voltage  on  Pin 


t 


1 


4 


t1 — 


-P 

0 

P, 

-P 

O 


o 


0.5  V/div. 

Noise  Voltage  on  Pin  k 


OUTPUT  VOLTAGE  versus  GROUND  NOISE  VOLTAGE 

DCTL  II  ELEMENT 


I 


3.2.65 


o  0.5  1.0 


0.1  V/div. 

Input  Voltage  on  Pins  1  and  3 


VO 

£ 


£ 

O 


qO  > 

CJ  »H 


-P 

H 

O 

> 

£i 

-P 


CVI 


0.1  V/div, 

Input  Voltage  on  Pins  1,  2,  3  and  5 

INPUT  -  OUTPUT  CHARACTERISTICS 
DCTL  A  ELEMENT 


3.2.6? 


I 


Input  curre 
1.0  ma/div 


3.2.68 


VO 


•H 

(h 

o 

p 

c 

•H 

p 

c 

(D 

P 

P 

3 

O 


> 

•H 

03 

e 

ir\ 


3 

P, 

P 

S 

C 


0  2.5  .  5o0 


0.5  V/div. 

Output  Yoitage  on  Pin  6 


c 

•H 

A, 

O 

4J 

c 

•H  • 

+>  *h 

C  T* 
0)  \ 
u  d 
£ 


!» 


O  CVJ 

■P  o 
Ph 

3 

o 


Vcc 

"1" 


*  3.0 

on  Pins  1  and  2 


0.5  V/div. 

Output  Voltage  on  Pin  7 


OUTPUT  CHARACTERISITCS 
DCTL  A  ELEMENT 


3.2.69 


Mr 


\o 

c 


•H 

a, 

c  y 
o  *> 

•H 
V  TJ 

«5  > 
-P 
H 

Cs 
+3 

3 

O 


OJ 

o 


0 


"1"  on  Pins  1 


0.5  V/div. 

Supply  Volt aye  on  Pin 


0 


0.5  V/div. 

Supply  Volt aye  on  Pin  8 


OUTPUT  VQLTAP-U  versus  OTJPPLV  VOLTAGE 

DCTL  A  ELEVEII"1 


4 


,2,3  "and  5 


pins  1,2»3&5 


1  and  3 


Pins  1  and  3 


I 


3. 2. TO 


1.0  ma/div 


CD 

C 

•H 

P- 

o 

"p 


on  Pins  1  and  2 
on  Pins  1  and  2 


0.5  V/div. 

Supply  Voltage  on  Pin  8 


POWER  DISSIPATION 
DCTL  A  ELEMENT 


3.2.71 

S 


4 


< 


3.2.72 


TEST  CIRCUIT  FOR  DCTL  A  ELEMENT 


Propagation  Delay  -  Nanoseconds 


h6 


b2 


38 


3k 
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EBsi 


-100 


-50 


Temperature  -  Degress  Centigrade 


100 


150 


DATA  FOR  GRAPH  TAKEN  WITH  TEST  CIRCUIT  AND  LO AD  SUPPLY  AT  3.0  V 


DCTL  A  ELEMENT 


GENERAL  MICRO-ELBCTRONICS 


-  HTL  No,  A-  Temp.  *25°C  Vcc  3.0  N 


TEST  CKT.  TEST  CIRCUIT  OUTPUT  JK)R 
INPUT  Vcc  2.'0  Vcc  3*0  ycc  4.0 


Pulse  Width 
Repetition  Rate 
Pulse  Amplitude 


$00.  463. 

IMC  IMC 

0»94  1.02 

$1. _ _  80. 

11.  16. 

59. 

20, 

42. 


450. 

IMC  , 
1.38 
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Repetition  Rate 
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GENERAL  MICRO-ELECTRONICS 
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Type  RTL  No.  A  Temp.  -*K)0C  Vcc  3,0  N  -  5 


TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 
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- _ Condition  1 

- Condition  2 

PROCEDURE  FOR  DETERMINING  MINIMUM  TIME  RELATIONSHIPS 
BETWEEN  CP  INPUT  AND  D0  INPUT 


PROCEDURE : 

1.  The  inputs  were  time  orientated  as  shown  in  the  above  diagrams  as 
condition  1. 

2.  The  input  clock  pulse  CP  was  delayed  in  the  direction  of  the  arrows 
until  the  circuit  ceased  to  operate  as  viewed  at  Di. 

3*  Hie  pulse  train  CP  was  then  reversed  until  the  circuit  began  to 
toggel  and  the  time  Indicated  for  each  case  was  recorded  between 

the  50%  points. 


NOTE:  The  threshold  voltage  of  the  clock  pulse  is  approximately  0.6  volts. 

That  is,  the  trigger  point  is  at  .6  volts  on  the  negative  slope  of 
the  clock  pulse.  The  measuring  point  is  at  50%  or  1.5  V  on  the 
1.5  V  and  0.6  V  on  a  20  ns  fall  time  pulse  should  account,  for  the 
apparent  pre-trigger  when  setting  the  output  high. 
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NOTE:  All  readings  in  nanoseconds 
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CONDITION  1 


The  table  of  data  is  an 
average  of  k  readings 
for  each  temperature 
and  read  at  the  driver 
inputs . 


The  table  of  data  is 
an  average  of  2  readings 
for  each  temperature  and 
read  at  test  circuit 
input . 
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Supply  voltage  on  pin  10 


POWER  DISSIPATION  CURVES 
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EVALUATION 


The  General  Microelectronic  DTL  line  is  a  family  of  monolithic, 
planar,  epitaxial  devices  consisting  of  five  DTL  circuits  and  two  diode 
AND  Gates. 

DTL  25^GU  and  2?UG3  are  identical  DTL  NAND/NOR  Gates  with  the  exception 
that  25^GU  has  an  additional  input  diode.  Both  are  provided  with  an 
optional  internal  pull-up  resistor  which  may  or  may  not  be  used  according 
to  the  application.  They  also  have  an  extra  input  terminal  (without  the 
input  diode)  to  allow  additional  AND  Gating  or  to  permit  OR-diode  gating. 

DTL  26 UP  is  a  NAND/NOR  Gate  similar  to  the  25UG3  except  no  pull-up 
resistor  is  provided  and  this  circuit  has  higher  dc  fan-out  capabilities. 

DTL  264D2  is  a  Dual  2  input  DTL  NAND/NOR  gate  with  a  pull-up  resistor 
provided.  There  are  no  spare  inputs  provided  on  this  circuit.  The  circuit 
will  generate  the  exclusive  OR  function  when  pins  2  and  10  are  tied 
together. 

DTL  26UB  is  a  DTL  set  reset  flip-flop  with  provisions  for  clock 
operation.  The  circuit  was  designed  for  ripple  counting  and  shifting. 

The  clock  pulse,  when  operating  in  the  clock  mode,  must  have  a  fall  time 
described  by: 


Tf  nSec 

=  <  50  ^lt 

where  Tp  is  fall  time 

and  Vqp  is  the  clock  pulse  amplitude 

Also,  the  minimum  clock  pulse  width  is  determined  by  the  time  constant 
of  the  charging  circuit  which  is  influenced  by  the  fan-out  of  the  gate 
driving  the  clocked  set  (or  reset)  inputs  and  the  output  impedance  of 
the  clock  driver. 

The  output  are  buffered  for  high  d-c  fan  out  and  driving  of  capacitive 
loads.  This  element  can  be  used  in  either  double  or  single  power  supply 
systems. 

The  truth  table  for  the  264b  for  positive  logic  is: 


CLOCKED 

SET-RESET 

DIRECT  SET 

RESET 

Sc 

Rc 

Q 

Sd 

Rd 

Q 

Q 

0 

0 

• 

0 

0 

* 

1 

0 
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1 

0 

1 

1 

0 

1 

0  . 

0 

1 

0 

0 

1 

1 

1 

No  Change 

1 

1 

No 

Change 

DTL  254g6  and  DTL  254D3  are  Diode  AND  Gates;  the  254g6  is  designed 
to  be  used  as  a  6  input  AND  Gate  but  the  supply  resistor  is  not  connected 
internally  to  the  output  terminal.  The  254D3  is  a  Dual  3-input  Diode 
AND  Gate  with  the  supply  connected  internally  to  the  output  pin. 

All  circuits  with  the  exception  of  the  254G3  were  tested  statically 
on  a  transistor  curve  tracer. 


DYNAMIC  TEST  PROCEDURE 

1.  The  block  diagram  for  each  test  precedes  the  data  for  that  circuit. 

2.  The  temperature  was  regulated  at  25°C  the  pulse  repetition  rage  was 
set  at  1  MC  with  a  pulse  width  of  500  ns.  The  suppljr  voltages  for  the 
254g4  and  264b  were  set  at:  V6  =  +4,0,  V5  -  -2.0.  The  load  for  the 
254g4  and  264b  was  1. 

3.  Data  was  taken  for  the  254D3  at  supply  voltages  of  3.0V,  4,0V  and 
5.0V  with  a  load  of  1. 

4.  The  above  was  repeated  for  temperatures  of  -40°C,  -55°C,  +85°C  and 
+125°C. 

5.  The  above  was  repeated  for  varying  loads  of  3  and  5  for  the  254g4 
and  the  254D3. 


I 
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NOISE  TEST 
PROCEDURE  ? 

1*  The  circuits  were  connected  as  in  the  above  block  diagram, 

2,  E2  was  replaced  by  a  short, 

3*  E,  was  increased  until  V  indicated  a  change  of  state, 

4.  The  system  was  reset  by  opening  the  negative  terminal  of  Ex 
which  set  V  to  zero. 

5#  Ex  was  replaced  by  a  short. 

6.  E2  was  increased  until  V  indicated  a  change  of  state, 

7-  The  system  was  reset  by  disconnecting  Ex's  short  which  set  V  to 
zero. 

DATA: 

The  average  of  five  test  runs  was: 

Ex  at  system  change  of  state  -1.208 
E2  at  system  change  of  state  +1.18 

The  noise  margin  of  the  DTL  elements  used  vas  1.18  V. 

EQUIPMENT : 

Voltmeter;  Hewlett  Packard,  Model  Ul2A 

Power  Supplies;  Harrison  Laboratories,  Model  6204a 

Ex  and  Eg;  Harrison  Laboratories,  Model  865B 
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TEST  CIRCUIT  FOR  DTL  25kGk 


GENERAL  MICRO-ELECTRONICS 


Type^„ _ Fo»_25i+GL  Temp.  +25°C  V6  +1+.Q  V5  .2.0  N  «  1 

TEST  CKT.  TEST  CKT. 

INPUT  OUTPUT 

v6__+V1o_ 

v?. ..  t?  ■  n 

Pulse  Width  500.  <500 


^  /WV  • 

Repitition  Rate  1MC  1MC 

Pulse  Amplitude  1.70  1.68 

Tr  56.  60. 

Tf  13.  16. 

Td  50* 

Ts  17. 

•^pd  3^. 
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TEST  CIRCUIT  OUTPUT 
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GENERAL  MICRO-ELECTRONICS 


Type  DTL  No .  254g4  Temp 
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Pulse  Amplitude 

V 

Tf 

Ts 

V 

* 

Type  DTL  No .  254G4  Temp 


Pulse  Width 
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GENERAL  MICRO-ELECTRONICS 
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a 

. 

v6  fc.o 

• 

V5  -2.0 

Pulse  Width 

• 

o 

o 

Lf\ 

531. 

Repitition  Rate 

* 

1MC 

1MC 

Pulse  Amplitude 

1.38 

1.36 

Tr 

66. 

76. 

Tf 

* 

1^. 

16. 

Td 

1*2. 

Ts 

- 

35. 

v 

39. 

3.2.103 


N  s  3 


GENERAL  MICRO-IILECTROIlicS 


INPUT 


V5  -2.0 

TEST  OCT. 
OUTPUT 

v6  +1*.o 


Pulse  Width 
Repitition  Rate 
Pulse  Amplitude 
Tr  ' 

Tf 

Td 

Ts 

•# 


* 

TEST  CI1CUIT  INPUT 


TEST  CIRCUIT  OUTPUT 

* 


3. 2. 10l| 


GENERAL  MICRO-ELECTRONICS 


Type  DTL  No . 

25UGU 

Temp.  -U0°C  v6 

+U.0 

V5  -2.0 

TEST  CKT 

TEST  CKT 

INPUT 

OUTPUT 

v6  +^.o 

* 

*  • 

V5  -2.0 

Pulse  Width 

• 

O 

O 
l f\ 

451. 

Repitition  Rate 

1MC 

1MC 

Pulse  Amplitude 

1.88 

1.9^ 

Tr 

6l. 

36. 

Tf 

IT. 

35. 

“d 

V 

62. 

Ts 

v  * 

8. 

9 

^pd 

• 

» 

36. 

Type  LTL  No. 

25hGk 

Temp  -55°C  v6 

+U.0 

75  -2.0 

#  > 

' 

TEST  CKT 

TEST  CKT 

• 

INPUT 

1 

OUTPUT 

v6 

• 

V5  -2.0 

Pulse  Width 

500.  . 

kk2. 

Repitition  Rate 

1 

1MC 

1MC 

Pulse  Amplitude 

1.92 

* 

1.98 

Tr 

62. 

35. 

Tf 

18, 

39. 

rn 

Td 

66. 

m 

■“•s 

• 

T. 

k>. 

3.2.105 


/ 


GENERAL  MICRO-ELECTRONICS 


Type  dtl  No.  254g4 

_Temp.  +85 °C  y6  +4.0 

V5  -2.0 

TEST  CKT 

INPUT 

TEST  CKT 
OUTPUT 

V6  4.0 

• 

• 

V5  ”2*0 

Pulse  Width 

500. 

507. 

Repitition  Rate 

1MC 

1MC 

Pulse  Amplitude 

1.56 

1.62 

Tr' 

58. 

65. 

Tf 

lU. 

22. 

Td 

V 

0 

* 

45.  . 

Ts 

Tpd 


32. 


type_.DTL  No.  254g4  Temp  +125°Cy6  4.0 


TEST  OCT 
INPUT 


Pulse  Width 


Repitition  Rate 
Pulse  Amplitude 

Tr 


Tf 

Td 

Ts 


500. 


1MC 

1.42 

62. 

14. 


V5  “2»0  N 

TEST  CKT 
OUTPUT 

v6  4.0 

ycj  -2.0 

515. 

1MC 

1.50 

71. 

24. 

43. 

28. 

35. 


3.2.106 


Pypfe_  DTL  lZo„25kGk 


-’I'skx — 


Pulse  Width 
Repetition  Rate 
Pulse  Amplitude 


T 


r 


Tf 

Td 


T 


s 


T 


Pd 


GENERAL  MI CR 0-ELE  ctroni cs 
.  +25°c  V5  +k.O  yg  .2 . 0 


'TEST  CKT. 
INPUT 


500. 


1MC 


1.76 


6l. 


13. 


TEST  CKT. 
OUTPUT 
V6  +1+.0 

V^.Q, 


1MC 


1.75 


70. 

k3. 


52. 


9. 


3k . 


N 


TEST  CIRCUIT  INPUT 


TEST  CIRCUIT  OUTPUT 


3.2.107 


GENERAL  MICRO-ELECTRONICS 


Type,  m  No .  2$ W., atom 


Pulse  Width 
Repitition  Rate 
Pulse  Amplitude 

V 

Tf 

Td 

Ts 

V 


•  -40°C  yg  +k.Q  -2 . 0 

TEST  CKT  TEST  CKT 

INPUT  OUTPUT 


V6  +^.o 
V5  -2.0 


t 


3.2.108 


GENERAL  MICRO-ELECTRONICS 


Type  DTL  No.  234g4  Temp.  +83°C  v6  +4.0 

TEST  CKT 
INPUT 


Pulse  Width 

500. 

Repitition  Rate 

1MC 

Pulse  Amplitude 

1.58 

V 

60. 

Tf 

14. 

V5  -2.0  N 

TEST  OCT 
OUTPUT 
V6  +4.0 

V$  -2.0 

^92.  _ 

1MC 

1.36 

78. 

46. 


s 


* 


Type  dtl  No .  254g4 


Pulse  Width 
Repitition  Rate 
Pulse  Amplitude 

Tr 

Tf 

Td 

Ts 

V 


Temp  +125°C  V6 

TEST  CKT 
INPUT 

.  5PQfc-,— . 

1MC 

1.44 

62. 

l4. 


+4.0  V5  -2.0  N 

TEST  CKT 
OUTPUT 

v6  +4.0 

V3  -2.0 

?QSj>  ■  - 

1MC 

1.44 

84. 

34. 

43. 

1 

23. 

33. 


3.2.109 


TABLE  FOR  PROPAGATION  DELAY  versus  TEMPERATURE  CURVE 


(Temperature  -°C) 

Tpd  NS1 

Period-NS 

Tpd  -  RS2 

-55 

Ul 

599 

42.7 

-4o 

40 

6l4 

1*3.9 

+25 

47 

717 

50.5 

+85 

58 

905 

64.6 

+125 

66 

1000 

71.4 

TEST  CONDITIONS;  Nine  DTL  Power  Gates  Connected  in  a  Ring  Oscillator 

V6  *  +4.0  V5  *  -2.0  Vx  *  0 

NOTES: 

1.  Measured  as  defined  in  data  section: 

Tpd  -  Ti  +  T2 

2 

« 

=  Time  between  50%  of  input  leading  edge  and  50%  of 
output  leading  edge. 

T2  *  Time  between  50%  of  input  trailing  edge  and  50%  of 
output  trailing  edge. 

* 

2.  Defined  as: 

Tpd  *  Period 

2N 

N  is  total  number  of  circuits  in  the  ring  oscillator. 


3.2.111 


PROPAGATION  DELAY  -  NANOSECONDS 


PROPAGATION  DELAY  versus  TEMPERATURE 


4 


* 


-100  -50  +0  +50  +100  +150 


TEMPERATURE  -  DEGREES  CENTIGRADE 


3.2.112 


4 


Output  voltage  on  pin 
0.5  v/div. 


on 


Vr  =  +1+.0 
V5  =  -2.0 


0.2  v/div. 

Input  voltage  on  pin  7 


NOTE:  The  test  gate  \ma  connected  to  drive  the  direct 

input  of  a  similar  gate  for  proper  biasing 
conditions . 


INPUT  -  OUTPUT  CHARACTERISTICS 

PTL  -  26kF 


3.2.113 


NOTE 


•  • 


Vr  =  +4.0 
=  -2.0 


0  2.5  5.0 

0.5  v/div* 

Input  yoltage  on  pin  J 

Refer  to  note  on  Input  Output  Characteristics. 


INPUT  CHARACTERISTICS 

DTL  -  26+P 


3. 2. 13.ii 


Current  into  pin 
10  ma/div. 


no 


e> 


o  0.25  0.5 

0.05  v/div. 

Output  voltage  on  pin  3 
NOTEs  Test  ran  " unloaded" . 


Vs  =  +4.0 

V5  =  -2.0 

Vi  =  +2.0 


OUTPUT  CHARACTERISTICS 
DTL  -  264P 


3.2.115 


tr\ 

3  . 

ft  >* 
O  *3 

3  § 

-p  rH 
d  * 

$  o 


o 


VO 

d 

•H  • 
ft  }> 
•H 

o  'd 

3  § 

+»  o 

Sol 


O 


18.0 


8.0 


0 


It  /-Ntt 


0  on  pin  7 


It  "i  ft 


1  on  pin  7 


V  =  +4.0 


a 


-1.0 


0.2  v/div. 

Supply  voltage  on  pin  5 


It  n  ft 


1  on  pin  7 


V5  =  -2.0 


u  /vt 


0”  on  pin  7 


NOTE: 


0  2.5 

0.5  v/div. 

Supply  voltage  on  pin  6 

Tests  performed  -with  U£  ohm 
"between  pin  6  and  pin  3* 

POWER  DISSIPATION  CORVES 
DTL  -  264P 


5.0 


•up  resistor 


3.2.116 


/ 


3.2.117 


26^  DUAL  2-IHPUT  DTL  OATE/EXCLUSIVE  OR 


Output  voltage  on  pins  2,  9  and  10 


H 


•w 


if\ 

O 


v6  =  +fc.o 

V5  =  -2.0 


0 


0 


1.0 


2.0 


0.2  V/div. 

Input  Voltage  on  Pins  3  and  8 


NOTE:  Input  pins  3  and  8  tied  common. 

Output  pins  2  and  10  tied  to  pin  9 
to  utilize  the  pull  up  resistor 


INPUT  OUTPUT  CHARACTERISTICS 

DTL-26*4D2 


* 


3.2,118 


Input  Current  into  Pins  3' and  8 

0.5  ma/div. 


V£  *  +U.0 


* 


0.2  V/div. 

Input  Voltage  on  Pins  3  and  8 


INPUT  CHARACTERISTICS 
DTL  264D2 


1 


3.2.119 


I 


a 


a 


o 


On 


m 

CO 

(0  • 
•H  *H 

O  cti 
-P  6 
C 

•H  IA 
P  O 

a 

o 

o 


V£  =  +U.o 

v5  =  -2.0 

V3=Y8  =0.0 


■g  1.0  V/div. 

ft  Outnut  Voltage  on  Pins  2,  9  and  10 

o 


V£  =  V3  =  Vq  =  +4.0 

v5  =  -2.0 


# 

f 


■g  0  0.5  l.o 

o 

0.1  V/div. 

Output  Voltage  on  Pins  2,  9  and  10 

OUTPUT  CHAP ACTKPI2TI CG 
DTL  264D2 


* 


# 


3.2,120 


Output  voltage  on  pins  2*  9  and  10 

0.5  V/div. 


2.0 


0 


"O’*  on  pins  3  and  8 


V5  =  -2.0 


f’l”  on  pins  3  and  8 


0 


0.5  V/div. 

Supply  Voltage  on  Pin  6 

OUTPUT  VOLTAGE  versus  SUPPLY  VOLTAGE 

DTL  26k D2 


3. 2,.  121 


i 


I 


I 


•:) 


a 


i f\ 


a 

•H  • 

P,  > 

•H 
O  T* 


p 

c 

•H 


cd 

g 

C\J 


p 
C  • 

a  o 

u 

o 


on  pin  3 

it-,  it  • 

1  on  pin 


v6  =  +U.0 


3 


1*0  V/div. 

Supply  Voltage  on  Pin  5 


0  5-0  10.0 


1  V/div. 

Supply  Voltage  on  Pin  6 


POWER  DISSIPATinn  CPRVES 


DTL  ?.6kW 


4 


3.2.122 


Output  Voltage  on  Pin 
0.5  V/div. 


1.0  V/div, 

Input  Voltage  on  Pin  2 


INPUT  -  OUTPUT  CHARACTERISTICS 

DTL  25^1)3 


3.2.126 


Current  into  Pins  10,  2  and  3  Current  into  Pin 


> 

e 

o 

LT\ 


0.2  V/div. 

Vo It ape  from  Pin  k  to  Pin  10 


FOB  JARD  CH  AP  A  OTIC  HI  S  TI CS 


2.0  V/div. 

Voltage  from  Common  Input 

Pins  10,  2  and  3  to  Pin  h 


REVERSE  CH ARACTERISTI CS 
Hi  PUT  DIODE  CHARACTERISTICS 

DTL  2 5 to 3 


o  o  1 07 


% 


t 


4 


* 


I 


w 


$ 


* 


PEVi-l'i ']•:  ' 


1  H 

I 


ISOLATION  DioOB  rn^l 

mu  r.>.» > i 


1  * :  *  f  -* 

,].  c  U 


J 


t 


uppiy  Current  into  Pin 
0.5  ma/div. 


VO 


OQ 


» 

40 


2.0 


"0”  on  Pins  2  and  9 


0 


0 


5»0 


”0”  on  Pin  2 


All  inputs  open 


10.0 


1 


Q3.V  . 


H uppiy 


iltage  on  Pin  6 


H 


OiJSF:  DISSIPATION 


« 

.  f ;  0 


* 


I 


3.2.130 


TEST  CIRCUIT  FOR  DIODE  AND  GATE  25UD3 


GENERAL  MICRO -ELECTRONICS 


* 


Type  DL  No.  254-1)3  Temp.  +25  °C  Vcc  +4-.0  N  -  1 

» 

f 

TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 
INPUT  Vcc  3«:0  Vcc  ^.0  ‘  Vcc  5*0 


•  * 

Poise  Width 

* 

Repetition  Rate 


TEST  CIRCUIT  INPUT 


TEST  CIRCUIT  OUTPUT 


3.2.131 


4 


GENERAL  MICRO-ELECTRONICS 

* 

DL  jJo#  254D^  Temp*  -40*C  Vcc  t^*Q  N  «=  1 

1 

« 

•  •  TEST  CKT*  TEST  CIRCUIT  OUTPUT  PQR 

* 


• 

< 

• 

♦ 

INPUT 

* 

Ycc 3.0 

* 

f 

Ycc  4.0'  -  Vcc 

.  • 

?.,0 

• 

Pulse  Width 

500. 

508. 

502. 

500. 

• 

.  * 

Repetition  Rate 

IMC 

IMC 

4  * 

IMC 

IMC 

Pulse  Amplitude 

2.84 

1.38 

2.22 

2.84 

T 

59* 

33. 

58. 

52. 

r 

» 

Tf  "  ' 

11. 

11. 

11. 

11. 

Td 

1.0 

1.2, 

2.0 

T 

c 

i  • 

» 

4.0 

■v  2.8 

1.0 

•> 

^pd 

\ 

2.0 

1.4 

1*5 

• 

* 

5Ype  DL  No  • 

254D^  Temp . 

-55*C  tso 

4.0  £  a  1 

tm 

r 

* 

TEST  CKT. 

INPUT 

% 

TEST  CIRCUIT  OUTPUT  POR 

Vcc  3*0  Vcc  4.0  Ycc 

• 

5*0 

* 

Pulse.  Width 

\ 

♦ 

0 

0 

Lf\ 

509* 

503* 

500. 

*  * 

/ 

Repetition  Rate 

IMC 

IMC 

IMC 

IMC 

A 

r 

Pulse  Amplitude 

2.90 

1.31 

a 

2.22 

2.90 

T 

64. 

34. 

6l. 

55* 

r 

T 

£ 

-^d 

• 

* 

T_ 

11. 

13* 

11. 

* 

XI# 

1.0 

1.0  ‘ 

1.6 

* 

4.6 

3*0 

1.0 

s 

^pd  • 

0 

2.0 

1  C 

4.  •  ^ 

1*5 

3.2.132 


? 


GENERAL  MICRO -ELECTRONICS 


Type  DL  Ho. 

25^3  Temp. 

+85°C  Vcc 

+4.0  jj  . 

1 

* 

* 

Pulse  Width 

TEST  CKT, 
INPUT 

500. 

.  TEST  CIRCUIT  OUTPUT  FOR 

Vcc  3*0  Vcc^'O  ■•’Vcc?*0 

.  1 

505.  500.  501. 

Repetition  Rate 

IMC 

IMC 

IMC 

IMC 

Pulse  Amplitude 

2.85 

1.87 

2.6l 

2.82 

T 

56. 

66. 

46. 

r 

Tf 

13. 

13. 

13* 

12. 

% 

1.0 

1.5 

1.0 

To 

4.0 

i.o 

1.0 

s 

V 

1*5 

-1-? 

2.0 

Type  No. 

254d^  Temp. 

+125'C  vcc 

+4.0  h  «  1 

#  I 

t* 

TEST  CKT. 
INPUT 

TEST  CIRCUIT  OUTPUT  FOR 

Vcc3*0  Vcc  4.0  Vcc 

» 

:  5*0 

Pulse  Width 

500. 

505. 

502. 

?02. 

Repetition  Rate 

IMC 

IMC 

IMC 

IMC 

Pulse  Amplitude 

2.83 

1.98 

2.64 

2.80 

T 

59* 

51. 

62. 

47. 

T 

Tf 

Td 

«* 

TH 

13. 

14, 

13. 

13* 

1.3 

2.0 

2.0 

3*0 

2.0 

1.0 

s 

m 

pd 

2.0 

2.5 

2.0 

3.2.133 


i 


GENERAL  MICRO-ELECTRONICS 


Type  PL  Ho.  2$4d^  Temp.  +£$"0  Vce  N  . ;  3 

‘  •  TEST  CKT*  TEST  CIRCUIT  OUTPUT  FOR 

INPUT  Vcc  3^0  Vcc  4*0  •  Vcc  5*0 


Pulse  Width 


Repetition  Rate 
Pulse  Amplitude 


499. 

IMG 

mmmw 

6t. 

11. 


500. 

IMG 

2.42 

j- 9 . 
12 . 


2.0  2.0 

3.0  1.2 


2.0  2,0 


TEST  CIRCUIT  INPUT 


TEST  CIRCUIT  OUTPUT 


» 


» 


3.2.131* 


GENERAL  MICRO 


Type  Dk  No*  25^3  Temp. 

•  TEST  CKT. 

INPOT 


Pulse  Width 

500. 

Repetition  Rate 

IMC 

Pulse  Amplitude 

2*82 

T 

r 

58. 

Tf 

11. 

Ta 

m 

8 

V 

# 

Ciype  No.  ^2^3  Temp. 


1 

* 

■  -  ■  il1  c 

TEST  CKT, 
INPUT 

Pulse  Width 

500. 

Repetition  Bate 

IMC 

Pulse  Amplitude 

2.88 

Tr 

• 

T„ 

59. 

11. 

*d 

Tb 


3. 


TEST  CIRCUIT  OUTPUT 


Vcc  4.0 


.1 

J 


-55°C  Vcc  4.0  N  .  3 

TEST  CIRCUIT  OUTPUT  FOR 
Vcc  3.0  Ycc  4.0  Vcc  5.0 


508.  502.  ^99, 

IMC  IMC  IMC 

1.30  2.16  2.83 

38.  67.  54. 

mmrnmmmmmmmmmm  0eammmammmmammmmmmmm.tr -t  mmmmmmmmmmmmmmammm 

12.  11.  12.' 

1.0  1.0  2.0 

4.6  3.0  1.0 

2.5  1.5  2.0 

MMHM  mm mmmmmmrnmmmmmmmmmm  mmmtmmmmmmmmmmmmm 

\ 

1 


.135 


Pulse  Width 


Repetition  Rate 
Pulse  Amplitude 


Type  Dk  No.  254D3  Temp*  +125°C  ycc  +4.0  N  ■  3 

TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 
.  INPUT  Vcc  3.0  Vcc  4.0  Vcc  5*0 


Pulse  Width 


Repetition  Rate 
Pulse  Amplitude 


3.2.136 


GENERAL  MICRO -ELECTRONICS 


Type  DL  No. 

2  5^3  Temp. 

+25°C  ycc  - 

^.0  K 

«  5 

* 

4 

TEST  CKT. 

TEST  CIRCUIT  OUTPUT 

FOR 

«  *  * 

INPUT 

Vcc  3'«0 

Vcc  4,0 

'‘  Vcc  5.0 

Pulse  Width 

.  500. 

505. 

...  500. 

. -57.  . 

» 

Repetition  Rate 

'IMG 

IMC 

IMC 

IMC 

» 

Pulse  Amplitude 

2.84 

1.58 

2.26 

2.68 

f 

T 

51.  , 

_ . 33. 

84. 

.  ...  56. . . 

r 

Tf 

13 . 

13. 

_  13. 

13. 

JL 

Td 

• 

0. 

1.0 

1.6 

Ts 

«  ft 

— - 

4.2 

2,0 

1.0 

Tpd 

*  * 

2.0 

2.0 

—Sal— 

TEST  CIRCUIT  INPUT 


TEST  CIRCUIT  OUTPUT 


3.2.137 


GENERAL  MICRO-ELECTRONICS 


3$rpe  DL  No, 

25^3  Temn. 

-**0'C  Vcc 

+4.0  jj 

m  2_ 

* 

* 

TEST  CKT. 

TEST  CIRCUIT  OUTPUT 

FOR 

INPUT 

Vcc  3.0 

» 

Vcc  4.0  ' 

■b 

Vcc  5.0 

1 

♦ 

Pulse  Width 

-500. 

509. 

_  502. 

497. 

Repetition  Rate 

IMC 

IMC 

IMC 

IMC 

Pulse  Amplitude 

2.92 

1*37  _ 

2.12 

2.82 

T 

60. 

-3_l_?  _ .. 

86. 

69. 

1 

*r 

12. 

Ik. 

12. 

12. 

Td 

1.0 

1.0 

2.0 

*. 

4.0 

. iii . 

1.0 

^pd 

— gil 

.  3-Q 

* 

!type  No. 

254D3  Temp. 

-55"C  Vcc 

+4.oN  B 

,  5 

'  • 

#* 

TEST  CKT. 

TEST  CIRCUIT  OUTPUT  PQR 

INPOT 

Vcc  3*0 

Vco  4.0 

* 

Vcc  5.0 

Pulse  Width 

500. 

511. 

SOT. 

‘w. 

Repetition  Rate 

IMC 

IMC 

IMC 

IMC 

Pulse  Amplitude 

2.8  6 

1.26 

2  0 

2  #82 

T 

62. 

29* 

86. 

74. 

JL 

T 

-‘■-p 

12. 

12. 

11. 

12. ' 

JL 

4 

* 

1.0 

1.0 

2.0 

T 

5.0 

3.0 

1.0 

8 

V 

2.5 

1  ♦  9 

3.5 

3.2.138 


MICRO-ELECTRONICS 


TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 
INPUT  Vcc3*0  Vco  4.0*‘‘*Vce  5.0 

mhmmhh 

I  * 


Pulse  Width 
Repetition  Rate 


Pulse  Amplitude 


Type  DL  No.  2 ^ ^3  Temp.  +125*0  Vcc  +4.0  H  ,  .5 

-'  TEST  CKT.  TEST  CIRCUIT  OUTPUT  FOR 

INPUT  Vcc  3.0  Vcc  4.0  Vcc  5*0 


Pulse  Width 

Repetition  Rate 

Pulse  Amplitude 

T 

r 

Tf 

^■d 

* 

Ts 

V 


3.2.139 


EVALUATION 


The  General  Microelectronics  CML  Gate  is  a  five-input  OR/NOB 
Gate.  The  gate  requires  3  power  supplies  for  an  input  and  output 
based  on  zero  volts  d-c.  For  this  condition  the  supplies  are: 

V9  -  2.0,  VI,  13,  l4  *-2.5,  and  V2  =  +1.0.  The  circuit  is  packaged 
in  a  lb.  lead  flat-pack  or  a  10  pin  TO- 5  can. 


Typical  curves  were  plotted  on  a  transistor  curve  tracer. 


DYNAMIC  TEST  PROCEDURE 


1.  The  testing  circuit  block  diagram  is  shown  preceeding  the 
dynamic  data. 

2.  The  input  pulse  was  set  to  have  a  repetition  rate  of  1  MC 
and  a  pulse  width  of  500  ns.  The  temperatuie  was  regulated  at 
+25°C  with  a  load  of  1  on  the  test  circuit. 

3.  The  supplies  were  set  at  V9  -  +2.0,  VI,  13,  1^  -  -2.5,  and 
V2  =  +1.0. 


U,  The  above  procedure  was  repeated  for  temperatures  of  -55 °C, 
-1*0 °C,  +25PC,  +85°C,  and  +125°C. 

5.  The  above  procedure  was  repeated  for  a  load  of  3. 
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INPUT  OUTPUT  CHARACTERISTICS 

CML  -  543G5 


3 .2.1^3 


O  O  u> 


i 


0  1.0  2.0 
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Output  voltage  on  pin  10 
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1.0 
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Current  4  nto  pin  9  Current  into  pins  1 ,  13,  lU- 

0.5  ma/div.  0.5  ma/div. 
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POWER  DISSIPATION  CURVES 
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GENERAL  MICRO-ELECTRONICS 

Type  CML  No.  54305  Temp,  +25°C.  Vo+2.0  To  -2 . 5  _  V i +1  «0 


V 

TEST  CKT. 
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TEST  CKT. 
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v9  *2-° 

V2 

l 

Vi  +1  • 0 

Pulse  Width 
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Repetition  Rate 

*- 
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Tf 

Td 
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l6 .6 
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l.o6 


55. 
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14.3 


5.T 


Test  Circuit  Input 


Test  Circuit  Output 


« 


NOTE:  Pins  1,  13  and  l4  are  tied  common  and  referred  to  as  Pin  1 
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TEST  CKT 
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GENERAL  MI CRO-ELE CTRONI CS 


* 

Type  - CML  No,  54305  Temp.  +25 °C'  yn  +2.0  V0-2.5  yv  +1.0  y,  3 


Pulse  Width 
Repetition  Rate 
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TEST  CKT 

TEST  CKT  OUTPUT 
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Vl  +2.0 
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>  * 

Vlt  -2.5 
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V«>  +1.0 

* 

Pulse  Width 

500. 

• 

50U. 

Repetition  Rate 


1MC 


1MC 


EVALUATION 


The  General  Microelectronics  line  of  Transistor  Transistor  Logic  (TTL) 
consists  of  tvo  NAND  Gates;  the  265GB  which  is  an  eight  input  gate  and 
the  265DU  which  is  a  dual  four  input  gate.  The  circuits  are  typical  TTL 
NAND  Gates  with  an  additional  output  non— inverting  power  stage  enabling 
then  to  drive  high  fan-outs  with  high  capacitive  loading.  Both  circuits 
were  tested  statically  on  a  transistor  curve  tracer. 


DYNAMIC  TEST  PROCEDURE 


1.  The  testing  circuit  block  diagram  is  shown  preceding  the  dynamic 
data  for  the  36 5 D^. 

2.  The  input  pulse  was  set  to  have  a  repetition  rate  of  1  MC  and  a  pulse 
width  of  500  ns.  The  temperature  was  regulated  at  +25°C  with  a  load  of 

1  on  the  test  circuit. 

3.  Vcc  was  set  at  +1+.5  V  and  data  taken.  Data  was  also  taken  for  Vcc 
of  5.0  V  and  5.5  V. 

U.  The  above  procedure  was  repeated  for  temperatures  of  -Uo°C,  -55°C, 
+85°C  and  +125°C. 

5.  The  above  procedure  was  repeated  for  test  circuit  loads  of  N  =  5  and 
N  =  10. 
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Input  Voltage  on  Pin  6 


2.0 


Expanded  section  of  graph 


l.U 


1.6 


Input 


NOTE : 


In  the  above  graph,  the  output  voltage  followed  the  curve 
down  to  the  knee  where  the  input  was  approximately  1.4UV, 
The  output  then  dropped  to  the  lowest  potential.  On  the 
retrace  the  output  stayed  low  until  the  input  was  down  to 
approximately  1.H0V  where  it  rose  vertically  to  meet  the 

trace  going  high. 
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POWER  DISSIPATION  CURVES 
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TEST  CIRCUIT  FOR  TTL  365G8 


GENERAL  MICRO -ELECTRONICS 
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mxcro-hukorohics 
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GENERAL  MICRO-ELECTRONICS 
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GENERAL  MICRO-ELECTRONICS 
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GENERAL  MICRO-ELECTRONICS 


iype  TTL  No. 
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GENERAL  MICRO-ELECTRONICS 
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QUOTES  §  9.3.3 

EVALUATION  OF  SYLVANIA  DIGITAL  INTEGRATED  CIRCUITS 


Page 


SNO-AB:  Dual  NMD/NOR  Gate  3.3.3 

SNG-5B:  HAND/ OR  Gate  3.3.24 

SNO-6B:  High  Fan-In  HAND/NOR  Gate  3.3.38 

0 

SNG-20 :  NAND/OR  Gate  (Voter  Gate)  3.3.52 

SFF-2B :  Set-Reset  Trigger  Flip-Flop  3.3.61 

SFF-3A:  Set-Reset  Trigger  Flip-Flop  3.3.69 


It  is  seldom  that  microcircuits  are  used  individually,  therefore 
testing  was  performed  in  a  manner  approaching  system  simulation. 

1.  Since  the  Vcc  in  a  system  is  usually  supplied  by  a  single  source, 
the  question  arises  as  to  the  amount  of  change  in  the  circuit  para¬ 
meters  which  will  be  caused  by  a  variation  of  VCc.  The  three  voltages 
selected  for  this  test  were  U.5,  5*0  and  5.5  since  the  manufacturer 
centered  around  5.0  vo3.ts. 

2.  Loading  was  accomplished  by  means  of  dual  SNG-l+B  units.  In  the 
standard  test  set-up  for  gates,  the  following  two  load  conditions  were 
imposed  upon  the  test  circuit:  A  load  of  "l"  circuit  and  a  load  of 
"20n  circuits.  For  this  report,  a  load  will  be  defined  as  that  load 
presented  by  one  input  per  each  single  gate  circuit  connected  to  the 
output  of  the  circuit.  Dual  elements  were  used  as  loads,  therefore 
each  circuit  represented  a  load  of  ,r2". 

3.  The  input  signals  to  the  test  circuit  were  produced  by  a  driver 
circuit  which  was  a  dual  element  SUCx-Ub.  This  dual  driver  circuit 
which  was  driven  from  a  pulse  generator  enabled  a  positive  input  to 
the  test  circuit  since  a.  negative  going  pulse  was  not  available  on 
the  generator  used. 

The  driver  circuit  provided  isolation  between  the  generator  and  the 
test  circuit  as  well  as  providing  test  circuit  input  variances  as  the 
Vcc  to  the  entire  system  was  varied. 

In  the  case  of  the  flip-flops,  which  require  alternate  inputs,  one 
signal  was  massed  through  a  dual  element  for  a  positive  input  while 
the  other  was  passed  through  a  single  element  to  produce  a  negative 
incut.  This  provided  alternate  inputs  with  a  time  lag  between  them 
which  was  approximately  equal  to  the  propagation  delay  of  1  circuit. 
Measurements  were  made  from  the  input  traversing  the  most  circuits 
before  entering  the  test  circuits.  This  ensured  that  the  other  input 
was  already  present  and  any  effect  on  circuit  operation  was  due  to 
the  input  being  monitored. 

b.  All  of  the  elements  of  the  system  were  subjected  to  the  same 
temperature  conditions.  The  temperatures  used  were:  -55°C,  -bO°C, 
+25°C,  +S5°C.  and  +125°C. 

5.  The  test  fixture  used  was  constructed  from  a  glass  epoxy  sheet 
on  which  the  wiring  was  kept  at  a  minimum.  A  1.0  mfd  capacitor  was 
u'-ed  between  Vcc  and  ground  on  the  surface  of  the  board.  Signals 
were  taken  from  B.U.C.  connectors  mounted  as  close  to  the  circuit 

1'  ads  as  possible.  The  probes  used  for  measuring  circuit  parameters 
were  of  the  cathode  follower  type  and  are  approximately  10  megohms 
shunted  by  2.6  pfd  to  ground. 

6.  The  measurements  made  in  this  section  are  illustrated  on  the 
following  page. 


3.3.2 


(+)  LOGIC  (-)LOGIC 

L  =  A-B-C^'  L  * A+B+C+M 

K* E'F*G*I  K*  E+F+G+I 

DUAL  NAIO/NCR  GATE 


The  SNG-4A  is  a  dual,  three  Input  AND  gate,  while 
the  SNG-viB  is  a  dual,  four  input  AND  gate.  Both  the  "A" 
and  the  "B*  versions  are  followed  by  an  inventing  amplifier. 
The  circuits  can  function  as  NAND/NCR  elements  or,  when 
cross-coupled,  as  set-reset  flip-flops. 

The  "A”  and  "B"  versions  both  require  only  one 
power  supply  and  are  members  of  the  monolithic,  epitaxial, 
and  planar  family. 
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(l* )  Variation  of  temperature 

2#  Variation  of  loads 

B«  Ring  counter  driven 

■^  Variation  of  elements 
a#  Variation  of  Vcc 

(l#)  Variation  of  temperature 
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HIGH  FAN-IN  NAND/NCR  GATE 


The  SNG-6  circuit  is  of  the  planar,  epitaxial,  and  mono 
lithic  type  and  requires  only  one  power  supply .  The  "A" 
version  consists  of  a  single  six  input  AND  gate  and  the  NB* 
version  consists  of  a  single  eight  input  AND  gate.  Both 
of  these  circuits  are  followed  by  a  cascaded  amplifier 
inverting  stage. 
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Majority  Decision  Gate  SIC-20 


(+)  Logic  I*  b  I*i  +  +  x*z 

(-)  logic  1  =  (i+T)  (I+Z }  (T+Z  ) 


SIC-20  AND_BCRG*t«  (To tor)  oooaiato  of  thro# 


followed 


>nt.  It  was 


intended  primarily  «  a  majority  decision  (to tear)  gate  in 
systems  using  triple  redundancy.  The  circuit,  requiring 

t  single  power  supply,  is  of  the  monolithic,  epitaxial,  and 
planar  type. 
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SNG-20 

Frequency  =  1  me, 
Load  =  1  ckt* 

Vcc  sc  5,0  volts 

Temperature  =  25°C© 


02  jisec./div. 


OUT 


SNG-2G 

Frequency  =  1  me. 

Load  =  1  ckt, 
vcc  -5.0  volts 

Temperature  »  25°C. 

Intensified  zone  shoving 
90$  to  10$  measurement 
of  rise  time  on  negative 
going  output  pulse. 

The  90$  to  20$  £ 

measurement  was  also^fl 
given  since  the  in¬ 
tensified  zone  ex¬ 
tended  over  the 
knee  of  the  rise  time.  50  nsec./div. 

The  90$  to  20$  reading  was  much  smaller  than  the  90$  to  10$  reading. 
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SNCr-20 

Frequency  =  6  me, 

Load  -  1  ckt. 

V  =  5.0  volts 
cc 

Temperature  =  25°C 


SNG-20 

Frequency  =  6  me. 
Load  =  6  ckts« 

Vcc  *  5*°  volU 
Temperature  =  25°C 


2  v./dlv.  2  v./div 


IN 


(UT 


IN 


OUT 


50  nsec./div. 


nym$r.,'W  ta 


50  nsec./div, 


2>  *  2  « 


\  1 


C)|  CLOCK 


SFF  2A  &  B 

(+)  LOGIC  {-)  LOGIC _ 

l  =  E-F-l-C  +  L  K  =  E-F-l-C  =  L 
L  =  A- B*M-  C  +  K  L  =  A-B-M-C  +  K 

SET-RESET  TRIGGER  FLIP-FLOP 

The  SFF-2B  set-reset  two  phase  trigger  flip-flop 
is  made  up  of  two  AND-NGR  gates  interconnected  to  operate 
in  the  set-reset-trigger  flip-flop  mode.  The  circuit  is 

manufactured  with  planar  epitaxial  techniques  and  is  con- 

* 

s true ted  on  a  monolithic  silicon  substrate. 

There  are  two  versions  of  the  SFF-2  flip-flop;  the 
"A*  version  has  two  inputs  on  each  side,  while  the  rtB,f 
version  has  three  inputs  on  each  side.  Both  of  these 
circuits  require  only  one  power  supply. 
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BOTTOM  VIEW 


SFF  -2B 

FOR  SFF-2A  INPUTS  9-A  AND  4-1  ARE  NOT  PRESENT 


SFF-2B 

Input  ffeq«~  1  me. 
Clock  freq«=  2  me. 
Load  =  1  ckt*/output 

V  s  5,0  volts 
00 

Temperature;  *  25^C. 

I.  =  #3  input 

B,  =  #9  input 

C,  =  Clock  Input 
D;  =  #5  output 

E,  *  #7  output  . 


►  E 


♦1  ;isec./div. 
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-5  3 


hn_ 

vs-  Vout 
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o 

► 

w4>  2 

2 

1.) 

T  =  25°C 

9 

> 

1 

2.) 

Vcc  =  5  T. 

3.) 

Output  taken  on  pin  ® 

#5  with  pine  #1,2,3, 
and  4  connected  and 

^in  applied  to  the 

sane* 

06 

•4 

Vin 

vsw  I. 
in 

4  0 

1.) 

2.) 

T  =  25°C 

VCC  *  5  V. 

a 

•H 

M 

-.4 

3.) 

Pin  #1  grounded. 

-08 

•4 

vin 

VS.  Iln 

i  ° 

1.) 

2.) 

T  =  25®C 

vcc  =5v, 

a 

hT4 

-o4 

3.) 

Pin  #1  high. 

-.8 

3 . 3. 6U 


VOUt  vs*  lout 

n  ■  i  mat  mne 

i.)  r  =  25°C 

2j  Vce  =  5  T* 

3*)  Top  trace  is  with 
pin  #1  &  ground 
bottom  trace  is 
with  Pin  #1  high. 


1.)  T  =  25°C 


o 


hP 

2 


2. )  Top  trace  ending  with 
7.6  ma.  is  with  pins  # 
1,2, 3, and  4  high.  0 
Bottom  trace  ending 
with  5.6  ma.  is  with 
pins  #1,2,3,  and  4  ® 
ground.  4 


1.)  T  =  25°C 


4^ 

O 


3 

2 


1 


2. )  Top  trace  is  with 
pin  #1  high,  and 
bottom  trace  is  with  0 
pin  #1  #  ground. 


3.)  Pin  #3  ®  ground,  and 
output  on  pin  #5. 


-10  12 
Vout (volts) 


0  1  2  3  4  5 


VC(t  (volts) 


0  1  2  3  4  5 

Vcc (volts) 
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Clock  Pulse 


Typical  Test  Set-up  For  SFF  -2B  Flip-Flop 


1  •  Pulse  Generator 

2*  Duel  Stiver  (Clook)  SMG-4B 

3*  Pulse  Envelope  Generator  (frequency  divider) 

4*  Dual  Driver  (Input)  SNG-4B 

5*  Driver  (Alternate  Input)  SNG-4B 

6«  SFF-2B  Test  Circuit  (Flip-Flop) 

7*  Load  *=  1  SMG-4B 

6.  Load  *  t  SHS-4B 

Clook  frequency  *  2>  no* 

Login  Inputs  *  1  no* 

Set-up  Drawn  Without  V  and  Ground  For  Simplicity* 

cc 

Clook  gate |  Input  gates.  Test  circuit,  and  Load  circuits  were 
inside  of  the  temperature  ohaaber* 

*  Clook  Input  Monitor 
**  Logie  Input  Monitor 
***  Logic  Output  Monitor 
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Tanperature  °C 

SFP-2B  * - 

Input  Frequency  »  1  me. 

Clock  Frequency  *  2  no* 
load  =  1  ckt./output 

Voc  *  5*°  Tolt* 


Temperature  °C 


SFF-2B 

Input  Frequency  =  1  me. 
Clock  Frequency  c  2  me. 
load  =  1  ckt./output 

Voc  c  5*°  volts 


3.3.68 


SFP- 


,  monolithic  silicon  substrate  and  manufactured  by  epitaxial 


planar  techniques 


Clock 


L- 


(4J 


Direct  Reset  (R^) 


9  ® — \ 


12  =*» 


A.C.  Reset  (Rr) 


3  0 - 

Direct  Set  (S^) 


■H- 


“1 


l&t. 


TT^L)2  ,  a 

AeC#  Sat  (S„) 


SFF-31 

SDT-F^-^^T  TRIGGER  F LIP-FICP 

Circuit  operation  requires  a  single  power  supply  of  8.0jr.  «* 
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1.) 

T  =  25°C 

2.) 

Vcc  =  5  v. 

**•4 

3.) 

The  left-hand  or  top 
trace  is  with  pin  #7 

-.8 

high.  The  right-hand 
or  bottom  trace  is 
with  pin  #7  low. 


Vout  W 

1. )  T  =  25°c 

2. )  Vcc  =  5  t. 


The  left-hand  or 
top  trace  is  with 
the  output  tran¬ 
sistor  "on",  and 
the  right-hand  or 
bottom  trace  is  with 
the  output  transistor 


"off". 


**'4'  ~2  0  ft  4* 

vout (volts) 


******* 
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1.)  T  *  25°C 


2.)  Pins  #1  &#11  6 
ground  for  both 
traces* 

3*)  Top  trace  with  pins 
#9  &  #3  open,  end 
bottom  trace  with 
pins  #9  &  #3  stt 
ground  level. 


4 

3 


V 

cc 

TO.  Vout 

(volts 

1.) 

T  =  25°C 

V 

out 

2.) 

Pin*  #1  &  #11  at 

ground  for  both 
traces* 

# 

3.) 

Top  trace  with  pins 

#7  &  #10  grounded,  end 
bottom  trace  with  pins 
#2  &  #5  grounded* 
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Typical  Test  Set-up  For  SIT  -34  Flip-Flop 

1 •  Pulse  Generator 

2,  Dual  Driver  (Clock)  SNG-4B 

3.  Pulse  Envelope  Generator  (brequeney  divider) 

4*  Dual  Driver  (Input)  SJG-4B 

5*  Driver  (Alternate  Input)  SWG-4B 

6.  SFF-34  Test  Circuit  (Flip-Flop) 

7#  Load  *  1  SNG-4B 

S*  Load  s  1  SNG-4B 

Clock  Frequency  =  2  sc. 

Logic  Inputs  *  1  me. 

Set-up  drawn  without  V _ and  ground  for  simplicity. 

cc 

Clock  gate,  input  gate,  test  circuit,  and  load  circuits  were 

inside  of  the  temperature  chamber. 

*  Clock  Input  Monitor 
Logic  Input  Monitor 
i#i ,  Logic  Output  Monitor 
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SFF-3A 

Input  Freq.  =  1  me, 
Clock  Freq.  =  2  me. 
Load  =  1  ckt./output 
Vcc  =5.0  volts 

Temperature  =  25°C. 

A,  *  #10  input 

B,  «  #2  input 

C,  =  Clock  Input 

D,  as  #5  output 

E,  =  #7  output 


4  v./div 


M  Rd 


L  Q 

K  Q 

J  GND 


I  SD 


SECTION  k 


APPLICATION 


Section  4  -  Application 
^^-Note  941 

Failure  Analysis  and  Reliability  Estimates  of  AN/ASW-25 
(XN-  )  Microelectronic  Digital  One-Way  Data  Link 

Failure  rates  and  reliability  estimates  have  been 
completed  on  a  prototype  Data  Link  (one-way)  equipment, 
consisting  of  Receiver,  Digital  Logic,  D/A  Converters, 
Discrete  Indicator  and  Power  Supply.  The  Receiver  and 
the  D/A  converters  subsystems  do  not  contain  microelectronic 
circuitry.  The  type  of  microelectronic  circuits  contained 
in  the  other  subsystems  are  described  in  fJ  -Note  613, 

-Note  8ll  and  /'-Note  841. 

The  failure  rate  data  was  extracted  from  FARADA,  Mil- 
Hdbk-217  and  from  commercial  manufacturers  literature  and 
reports  for  those  items  not  included  in  the  military  pub¬ 
lications.  The  estimates  were  based  on  the  simplifying 
assumption  that  any  part  failure  will  result  in  a  functional 
failure.  No  wear  out  and  drift  failures  were  considered. 

The  estimated  failure  rates  of  the  present  (XN-l) 
equipment  are  shown  below: 


Functional  Block 

Rate 

(ppm) 

%  of 
Total 

Receiver 

211 

10 

Digital  Logic 

102 

5 

D.C.  D/A  Converter 

275 

13 

A.C.  D/A  Converter 

1003 

47 

Discrete  Indicator 

480 

23 

Power  Supply  and  Misc. 

35 

2 

* 

Total 

2106 

100# 

a 

It  can  be  seen  in  the  above  table  that  the  A.C.  D/A 
Converter  and  the  Discrete  Indicator  contribute  70$  of 
the  estimated  total  failure  rate.  The  A.C.  D/A  converter 
has  been  redesigned  to  replace  18  relays  with  solid-state 
circuitry  (one  differential  amplifier  and  18  transistors). 
The  Discrete  Indicator  has  been  redesigned  to  eliminate 
complexity  in  the  driver  amplifiers  by  utilizing  7  micro- 
circuit  darlington  amplifiers. 

Preliminary  failure  rate  estimates  of  a  tentative 
(XN-2A)  equipment  including  the  above  two  redesigned  sub- 
assemblies  are  shown  below: 


Rate  $  of 


Functional  Block 

(ppm) 

Total 

Receiver 

211 

24 

Digital  Logic 

115 

13 

D.C.  D/A  Converter 

275 

31 

A.C.  D/A  Converter 

200 

22 

Discrete  Indicator 

50 

6 

Power  Supply  and  Mi sc . 

35 

4 

Total 

886 

100$ 

It  can  be  seen  in  the  above 

table  that  the 

improvement 

in  reliability  or  the  decrease  in  the  total  failure  rate 
of  the  tentative  (XN-2A)  equipment  is  approximately  2.5. 

The  total  failure  rate  is  the  maximum  that  can  be 
expected  considering  that  an  internal  failure  will  cause 
a  complete  system  failure.  Such  is  not  the  case  in  this 

equipment.  Various  modes  of  operations  are  possible  and 

> 

reliability  will  be  different  for  each  operating  mode.  The 

* 

resulting  effective  failure  rates  and  the  corresponding 


h .  l .  i 


MTBPfs  for  specific  operational  requirements  are  tabulated 


below: 

Minimum  Acceptable 
Operating  Condition 

Normal  Operation 
(Visual  &  Automatic) 

Manual  Approach  only 
(no  Autopilot  input) 

Automatic  Approach  only 
(unusable  Cross-Pointer) 

Either  Manual  only  or 
Automatic  only 

The  above  table  indicates 


Present 

Tentative 

XN-1 

XN-2A 

2106  ppm 

886  ppm 

470  hrs . 

1130  hrs. 

1103  ppm 

686  ppm 

900  hrs. 

1470  hrs. 

1831  ppm 

611  ppm 

540  hrs. 

1640  hrs. 

960  ppm 

475  ppm 

1040  hrs. 

2100  hrs . 

a  reliability  improvement  of 

2  to  1  between  the  various  operating  conditions. 


SECTION  5 


AVAILABILITY 


Anote  951 

MI CROELE  CTRONI C  DEVI CES 
EVALUATED  FOR  lA  -NOTES 


The  table  on  the  following  page  lists  the  commercially  available 
microelectronic  functional,  devices  which  have  been  evaluated  and 
reported  upon  in  the  -NOTES.  The  iJL  -NOTES  issue  number  in  which 
the  evaluation  results  can  be  found  is  at  the  top  of  the  table.  The 
line  below*  the  M  -NOTES  issue  number  identifies  the  source  of  the 
units  by  manufacturer.  The  basic  description  of  each  circuit  type 
is  referenced  to  each  manufacturer  by  the  particular  manufacturers 
model  number  for  the  circuit  evaluated. 
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